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natomy BLAKISTON BOOKS_ 


Written by a selected group of contributors, each an expert -in his speciality, this fa- 
n. Cth mous text extends its field of service and amplifies its usefulness with each. new edition. 
The illustrations have been improved by a new technique and 300 new ones have been 
OSCOpEs added. Constant reference to clinical facts of importance is made throughout the 
text. Edited by J. Parsons Schaeffer, Jefferson Medical ie i 1155 Tilus., Most 
0.1 ye in Colors. 1641 Pages. $12.00 (1942) 
+hsin, 
-2 min Teachers say: ‘‘ The clinical aspects in connection with 
glacial fim _the study of each structure are certainly a great help 
in teaching anatomy. 


KRIEG—Fanetional Ueuroanatomy 


ef of This book offers a new approach to the study of peaeniotaten, The material is pre- 
sented in easy steps from the simple to the complex. Structures are first described, 
eo then named, Each described structure is illustrated. Structure, function and disease 
oS are integrated into one account. Carefully planned laboratory work is correlated with 
the textual matter. By W. J. S. Krieg, College of Medicine, New York University, 
aid New York. 274 Illus., 553 Pages. $6.50 (1942) 
Teachers say: ‘‘I am impressed to find that the count- 
less questions interested students naturally ask were 
answered one by one in logical sequence. . . . The 
illustrations are a significant advance in teaching.’’ 
of Auman Dissection 
vert This manual successfully meets the need for a reliable guide to the structures the stu- 
dent can reasonably be expected to study in the limited time usually given to dissection. 
Thus - The instructions are clear and brief. There is an abundance of well chosen, well exe- 
pays cuted illustrations. By E. M. Shearer, New York aid School of Medicine. 79 
~ Tilus., 321 Pages. $4.25 (1937) 
), Teachers say: ‘‘It is well written and well designed 
stry. for a dissection which must be done in a short space 
rney of time. It works out well in the laboratory.’’ 
501. 
THE BLAKISTON COMPANY 
Ply 5, PA. 
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WASHINGTON 5, D.C. 
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187 to 197. Quarto, viii +245 pages, frontispiece, 53 
plates, 73 text figures. Paper, $4.50; cloth, $5.00. 
187. W. C. George—A Presomite Human Embryo 

with Chorda Canal and Prochordal Plate. 

188. T. R. Forbes—On the Fate of the Medullary 
Cords of the Human Ovary. 

189. P. Martinez-Esteve—Observations on the His- 
tology of the Opossum Ovary. 

190. W. G. Lynn—The Embryology of Eleutherodac- 
tylus nubicola, an Anuran Which Has No 
Tadpole Stage. 

191. R. K. Burns, Jr.—The Origin and Differentia- 
tion of the Epithelium of the Urinogenital 
Sinus in the Opossum, with a Study of the 
Modifications Induced by Estrogens. 

192. G. W. Corner—The Fate of the Corpora Lutea 
and the Nature of the Corpora Aberrantia in 
the Rhesus Monkey. 

193. I. Rossman—On the Lipin and Pigment in the . 
Corpus Luteum of the Rhesus Monkey. 

194. C. G. Hartman—Further Attempts to Cause 
Ovulation by Means of Gonadotropes in the 
Adult Rhesus Monkey. 

195. F. Cuajunco—Development of the Human Motor 
End Plate. 

196. M. Hines—The Development and Regression of 
Reflexes, Postures, and Progression in 
Young Macaque. 

197. G. L. Streeter—Developmental Horizons in 
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The Carnegie Institution of Washington, Washington 5, D. 
C. has published some 800 volumes covering the wide range 
of its researches. Orders may be placed direct or through 
regular dealers. Advise subjects in which you are inter- 
ested, and catalogue will be sent upon request. 
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THE MEXICAN VOLCANO PARICUTIN'’ 


By Dr. PARKER D. TRASK 
U. S. GEOLOGICAL SURVEY 


THE new voleano in Mexico, El Paricutin (pro- 
nounced Pah-ree-koo-teen) is a unique geological 
phenomenon; for, before our very eyes, it has sprung 

into existence and has grown to a very respectable 
height of 1,500 feet, all within a period of 8 months. 
It lies within a region in which no previous voleanic 
activity has been known within the memory of man, 
though in 1759 the voleano El Jorullo, some 50 miles 
| to the southeast, likewise suddenly was born, grew to 
a height of more than 1,000 feet within 5 months, and 
then quieted down, never more to erupt violently. 
Will Paricutin do likewise? That remains to be seen, 
for at present it is still going strong. 
For the first time in their lives geologists have been 
able to observe in a single voleano all stages of its 
history. Parfeutin exhibits many of the features of 


1 Address presented before the Geologic Section of the 
New York Academy of Sciences in New York, October 4, 
1943. Published by permission of The Director, Geologi- 
cal Survey, U, 8. Department of the Interior. 


other voleanoes ; but other voleanoes have been encoun- 
tered by geologists after they have been in existence 
for some time, and their early history is unknown. 
The early history of Paricutin therefore fills impor- 
tant gaps in our understanding of voleanism. 

To me the most outstanding aspect of this voleano 
is the ineredible rapidity with which it grew. Within 
one week it was 550 feet high and within 10 weeks 
it was 1,100 feet in altitude. Up to this time, all the 


material in its cone had come from fragments that had ™ 


been blown into the air from the voleano. No lava 
eame from the cone until nearly four months after 
the eruption started; and then, contrary to some popv- 
lar reports, it did not flow over the lip of the crater. 
Instead, it broke through the sides of the cone, under- 
mining the overlying fragmental material. Lava ap- 
peared within two days of the first explosion, but it 
issued guietly from a fissure about 1,000 feet north 
of the explosive vent. 
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Geologists have been observing Paricutin practically 
from its inception.- Dr. Ezéquiel Ordofiez, the grand 
old man of Mexican geology, despite some eight 
decades of age, reached the voleano, together with 
some associates from the Instituto Geolégico de 
Mexico, within two days of its birth; and he has 
actively been watching its development ever since. 
Senor Téodor Flores, director of the Instituto Geo- 
légico, has devoted all available facilities of his insti- 
tution to the study of Paricutin, and the passionate 
interest he has shown in this voleano would gladden 
the heart of any scientist. 

Dr. William F. Foshag, of the U. S. National Mu- 
seum, in charge of the war-minerals work of the U. 8. 
Geological Survey in Mexico, has been making a sys- 
tematic study of Paricutin, and I am indebted to him 
for practically all statements in this paper not based 
on my own observations. In addition, many other 
geologists have visited the voleano. Therefore even- 
tually a rather complete record of its history will be 
available. I saw Paricutin three times: first, a week 
after its birth; a second time when it was nearly three 
months old; and once again, a month later, when I 
flew over it in an airplane during one of the stages 
when lava was pouring from the cone. 

Paricutin is located in the state of Michoacan, 200 
miles in airline due west of Mexico City in the Sierra 
Madre Occidental, which forms the west boundary 
of the high plateau that oceupies the central part of 
Mexico. The voleano is situated in an area of forested 
hills and cultivated lowlands, and the base of the cone 
lies about 7,500 feet above sea level. 

Paricutin is readily accessible. In the early stages 
an automobile could be driven to the front of the 
advancing lava flow, but now so much ash has fallen 
that the only practicable approach is by road to San 
Juan de Parangaricitiro, where horses are available 
for visitors to the voleano, four miles distant. San 
Juan is 15 miles by passable dirt’ road from Uruapan, 
which in turn is 300 miles by excellent paved road or 
by rail from Mexico City. Frequent comfortable bus 
service is maintained between Mexico City and Urua- 
pan, and the ride is one of the most beautiful in the 
whole world. Good accommodations are to be had in 
Uruapan and frequent bus service to San Juan is 

® available. Costs are surprisingly low. 

Paricutin is located in a region of voleanie rocks 
consisting of essentially the same andesitie basalt as 
its own lava. Several hundred .voleanie cones lie 
within a radius of 75 miles of the voleano. These 
are of all ages; some are so fresh that they ean hardly 
be more than a few hundred or a few thousand years 
old; others are so dissected by erosion that they must 
be many tens of thousands of years in age. Most of 
them are cinder cores—that is, cones composed of 


- east. From the air this latter cone seems to be son, 
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debris blown from a vent in the ground; others are 
composite cones consisting of both lava and fragme, 
tal material. They range in height mainly from oi 
to 800 feet. The highest rises some 4,000 feet aboy fl 
the surrounding country. The soil is rich and jg 
rived from volcanic ash and interbedded lava. Mug 
of the cones are conical and have small craters, byt, 
few consist of rings of fragmental material, 200 foy 
or less in height and some hundreds of feet in diang. 
ter. One such abortive cone is situated about one mi} 
northwest of Paricutin; another lies some miles to th 


3,000 feet in diameter and less than 200 feet in height, 
It contains within it, but somewhat off center, a sinj. 
lar ring-like ridge about 1,500 feet in diameter. 
The first intimation that something was about ty 
happen was an account in the newspapers about Feb. 
ruary 12, 1943, that 25 to 30 earthquakes had been fam fect 2! 
felt the previous day near the town of San Juan de The 
Parangaricitiro. Each day thereafter increasingly 9 15,00 
more tremors were reported, and on February 19 some 9 cloud 
300 earthquakes occurred. The next day the eruptions Hi vap! 
started. like 
Stories of the beginning of the voleano are legion, My At 
and as time goes on they probably will become more 9 throv 
varied. One of the most colorful is that a farmer MM by | 
while plowing his field turned over a stone, whereupon 9 defin 
lava gushed forth and, like the headless horseman in J of 0 
the Legend of Sleepy Hollow, raced down the furrows cone 
behind him as he fled. This story of course is fan- 9 to b 
tastic; in the first place, no Mexican would plow a of e; 


furrow down hill, and in the second place, the Paricv- hou 
tin lava was too viscous to flow rapidly. caus 

The most reliable story is that a farmer, Dionisio thar 
Pulido, while plowing noticed a column of smoke T 
about three inches in diameter spiralling upward from @ was 


a small hole in the middle of the field. Thinking that of 
he had inadvertently started a firé he went over to the ke 
smoke and put it out by placing a stone over the hole. HM the 


He continued plowing and sometime later looked the 
around and saw smoke emerging from the ground in cin 
greater force. He went forthwith to inform the vol 
Presidente of the town of San Juan, who sent a group col 


to see what was happening. Upon arriving at the po 
spot three hours later these people found a hole some col 
30 feet in depth from which dense clouds of dark ay 
smoke were issuing. About ten that night, February 18 


20, the first explosion occurred, and since that time Ww 
the voleano has been erupting steadily. 
When I first visited the voleano, on February 28, @ 
little over one week after its inception, the explosion: J th 
were coming at fairly regular intervals of 4 seconds 01 
At times two explosions would come in quick succes ~ 
sion; at other times the interval between outbursts a 
_ was 6 or 8 seconds. In general the explosions wert ) 
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¢ about equal foree, though oceasional loud outbursts 
curred. One was strong enough to knock me off 
Malance while walking some 3,000 feet from the crater. 
The sound from the explosions seemed to originate 
thin the crater at about the level of the ground, 
hough oceasional explosions took place in the ash 
Joud 500 feet above the top of the cone. Each ex- 
hlosion from the erater acted like a giant gun-burst. 
he material was ejected from the throat of the vol- 
no in a ¢ylindrical column to a height of 400 to 
00 feet above the top of the voleano, and at this 
point, like water in hydraulie Jump, suddenly formed 
dark expanding cumulus elouds of ash that billowed 
upward to a height of 6,000 to 8,000 feet above the 
ground, where steam would begin to condense. With 
increasing altitude the ash cloud became progressively 
whiter with water vapor until some 10,000 to 12,000 
feet above the ground, where it was nearly pure white. 
The column of vapor continued upward to about 
15,000 feet and was carried eastward in a horizontal 
cloud bank from which eolumns or large puffs of 


fvapor curled upward for another 2,000 or 3,000 feet, 
‘like ostrich plumes sewed tandem on an ermine scarf. 


At this time the material ejected from the crater was 


F thrown upward at an angle deviating from the vertical 


by 10°, much as if it were coming from a sharply 
defined conduit. As a result of this inclined direction 


| of outburst, more material fell on the west side of the 


cone than on the east, thus causing the top of the cone 
to be lopsided. In the course of four hours the angle 
of ejection changed gradually back to vertical and two 
hours later was deviating 5 degrees to the east, thus 
causing the east side of the cone to build up faster 
than the west side. 

The column of ash ascended nearly vertically but 
was deflected slightly eastward by the wind. Trains 
of cinders, one-eighth to one-half inch in diameter, 
rained down from the ash clouds on the lee side of 


j the cone. They were cool, light and very porous, and 


they sounded like sleet as they fell on one’s hat. Few. 
cinders were falling more than two miles from the 
voleano. At\this distance the ground was just barely 
covered by them. Fine particles of ash were trans- 
ported greater distances than cinders, and covered the 
country side in delicate films for as much as 15 miles 
away on the leeward side. The ash and cinders were 
18 inches thick 500 feet from the edge of the cone, 
which was the elosest to the voleano my courage per- 
mitted me to approach. 

At this point the ground was pock-marked with pits 
three to five feet in diameter where large fragments 
or bombs had buried themselves in the ground. The 
average distance between bomb-pits at this point was 
about 20 feet. During some 30 minutes while I was 
standing there, two bombs fell within 300 feet. One 
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bomb more than four feet in diameter landed 25 feet 
away. For awhile as it was coming down it looked as 
though it might make a direct hit, and the problem 
was which way to run, but eventually it veered slightly 
and the next moment it came down with a large whoosh 
and whistle, and buried itself. The top was about one 


foot beneath the surface of the ground. A piece | 


broken from it was hot enough to light cigarettes. 


Another bomb two feet in diameter, landed 50 feet | 


to the rear, breaking an oak limb eight inches in diam- 
eter, much as if it were a cleaver cutting a bone. This 
bomb buried itself three feet in the ground. It came 
down five feet from some girls, who immediately re- 
tired to a more discreet distance. 

Most of the fragmental material ejected from the 


voleano in this stage of its history consisted of bombs, | 


rather than of ash or cinders. With each explosion 
the bombs were blown 2,000 to 3,000 feet into the air. 
Most of them landed on the cone; the greatest distance 
at which I found a bomb was 3,500 feet from the 
center of the voleano. The bombs went so high that 
it took from 10 to 15 seconds for most of them to fall, 
after they had reached their greatest height. They 
were roughly spherical and ranged in size from a wal- 
nut to a big house. Most of them were between three 
and five feet in diameter. The largest I saw was a 
block 50 feet in diameter, which was blown 300 feet 
above the top of the erater; that is, 850 feet above the 
ground. Nearly all the bombs when they landed were 
so thoroughly solidified as not to change in shape, 
though many when they struck the sides of the cone, 
broke into pieces. A few were still liquid when they 
landed and splattered out like pancakes on the ground. 


Bombs of this type did not penetrate the earth for 


more than three inches. Others rotated slowly in the 
air, gradually thinning in the middle, and before they 
fell separated into two tear-shaped bodies. Some, 
after coming to rest on the cone, smoked for a con- 
siderable time, certainly for as long as 15 minutes. 
Most of the bombs consisted of highly vesicular basalt, 
but a very small proportion were composed of a light 
medium-grained granitic rock that looked like diorite. 
These granitic rocks were angular, and not vesicular. 
They evidently were blown from the conduit through 
which the lava was coming. 

Most of the bombs landed upon the sides of the 
cone, ricocheting down the side until they came to rest. 
The sides of the cone were remarkably even and were 
at an angle of 33° with the horizontal. The volcano 
at this time was 550 feet high and 1,700 feet in diam- 
eter at the base. The diameter of the crater at the top 
of the cone was 250 feet, and the orifice from which 
the material was ejected seemingly was about 75 feet 
in diameter. 

The voleano at night is a magnificent, never-to-be- 
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forgotten sight. Nearly all the bombs that are blown 
from the crater are red hot, and they shower up like 
a gigantic Fourth-of-July flower-pot. The floral effect 
is complicated by the fact that four or five subsequent 
explosions have taken place before the bombs from 
any one explosion have all landed. Thus some bombs 
are going up, some are just arching over at their 
highest point, and others are falling. After the bomhs 
strike the sides of the cone they cascade down in great 
fiery ares. Some come to rest on the sides; others roll 
to the bottom. The glow from the cone comes and 
goes, depending upon the number of bombs that fall 
and the interval between explosions. Big outbursts 
cover the whole voleano, and the cone progressively 
lightens up in an ever larger descending curtain of 
fiery red, as the fragments land progressively down 
the sides of the cone. Then, as the bombs cool, the 
red gradually darkens. Yet before the color finally 
vanishes another crop of bombs falls and the scene is 
repeated. Even though parts of the cone may fade 
into darkness before a sueceeding increment of glow- 
ing bombs descends, a ring of red always remains 
around the edge of the cone where the rocks that roll 
completely down the sides come to rest. 

A flow of lava first appeared in a plowed field about 
1,000 feet north of the crater about two days after the 


birth of the voleano. In five days it had attained a~ 


length of 2,000 feet, a width of 600 feet and a thick- 
ness of 20 feet at the sides and front. It continued to 
grow for about 6 weeks until it was about 6,000 feet 
long, 3,000 feet wide and more than 100 feet high. 
The front and sides were steeply inclined; the top was 
nearly flat and consisted of blocks of congealed secrag- 
gly aa lava 3 to 15 feet in diameter. 

At the time I saw the lava, five days after it first 
appeared, it was flowing westward down a gently 
sloping field at a rate of about three feet an hour in 
front and one foot an hour on the sides. Like a 
glacier the lava moved most rapidly in direction of 
greatest slope, and like a glacier it also developed 
pressure ridges as it flowed. It advanced by pushing 
large blocks of solidified lava, three to five feet in 
diameter, off the front and sides. These blocks fell 
down the edges of the flow, and in turn were covered 
by other blocks similarly spalled by the advancing 
lava. Gradually the molten rock inside the flow passed 
over the fallen blocks and incorporated them within 
itself, forming a voleanie flow breccia. At all times 
the surface of the lava was congealed, except for 
places from which blocks had broken off at the edges 
of the flow as the lava advanced. These freshly ex- 
posed places consisted of red, pasty, dense lava that 
solidified within a few minutes to hard rock. 

Fumaroles came out of vents 6 inches to a foot in 
diameter and gave off dense clouds of white smoke, 
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which, according to Foshag, is largely ammoniyn 
chloride. The ammonium chloride also condenses ;, J 
a white powder around the orifices of the fumarole 
and in places a fringe of bright-orange iron chlorid 
is also formed. Few poisonous gases Seemingly gy 
given off. 

When I visited Paricutin the second time, about the 
middle of May, nearly three months after its birth, i 
was still erupting at about the same rate, but the gy. 
plosions were less forceful and a much larger prop,. | 
tion of ash was coming out. The cone ‘had doubled jy 
height and the orifice from which the material wa; 
being ejected seemed to be about 150 feet in diamete. 
Ash was everywhere, and most of the trees within 5 
miles of the voleano had been killed. The lava fipy 
had stopped moving and was covered by 6 to 8 feet of 
ash. Even at Uruapan, 15 miles east of the voleano, 
the ash was 6 to 8 inches thick, and at San Juan, fou 
miles to the west, it was 15 inches thick. A large part 
of this ash fell in one period of 36 hours early ip 
April. Electrical discharges or lightning ‘strokes were 
flashing at irregular intervals, sometimes as frequently 
as 30 an hour. These flashes were vertical in the cloud 
of ash, and generally started within a few hundred 
feet of the top of the cone. They ranged in length 
mainly from 500 to 1,500 feet, and produced sharp 
cracks but no loud thunder. 

About four weeks after this visit, a phase of lava 
actively ensued. In the course of a week, 8 flows ap- § 
peared, all from within the cone. Prior to this time, 
that is, for almost four months, no lava had come from 
the cone itself and there had been just the one flow. 
According to Foshag, each flow was preceded by 1 
period of violent explosive activity, which terminated 
shortly before the lava came. While the lava was 
issuing from the voleano relatively few explosions 
took place. All these flows ruptured the sides of the 
cone, and those that came from the upper part of the 


voleano undermined the fragmental material above, of 
leaving a large gap in the side of the cone. These : 


gaps were rapidly filled by material blown from the & 
crater after the lava ceased to move. One flow ad- 
vanced in three days as far as the town of Pavicutin, 
three miles to the west. When it approached Pari- 


cutin it was moving at a rate of about 100 feet an d 
hour. Another flow on the east side of the cone spread h 
out like a large fan at the base of the voleano. Ac : 
cording to Foshag, this one went 1,500 feet in 15 : 
minutes. 

While one of these flows was in progress, I had the 
good fortune to fly over the voleano. At this time the | 
crater was nearly full; lava extending to within 5) ' 
feet of the lip. The top of the lava in the crater was ) 


congealed, and was broken in large blocks. Ashes 
were issuing from a vent estimated to be 75 to 100 feet 
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Monin ME, diameter in the northwest part of the lava field 
ip ithin the crater, but relatively few explosions were 
Maroles Moon, Lava was flowing from an opening on the east 
chloride HMB: de of the cone. This vent was 50 to 75 feet in width 
sly an MEd 200 to 300 feet in height. The upper limit was 

00 to 150 feet beneath the lip of the crater. The lava 
Out the Homing through the opening was red hot, vut it soon 
rirth, it Fooled and congealed while flowing down the sides of 
the ex. #0 voleano. The cone was intact above the point of 
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imeter, 
thin § Tue Sedgwick Memorial Medal of the American 
a floy (MEPublic Health Association was presented at the sev- 
feet of menty-second annual meeting on October 12 to Briga- 
leano, fimedier General James Stevens Simmons, U. S. A., di- 
, four rector of the Preventive Medicine Division of the 


Office of the Surgeon General, U. S. Army. 
The medal was established in memory of William 
T. Sedgwick, of the Massachusetts Institute of Tech- 


| Were 
ently |enology, pioneer teacher of public health in the United 
It is awarded for distinguished service in 


1dred public health. The following have received the award 
ngth the past: 


harp 1929 Charles V. Chapin 
1930 Theobald Smith ~. 
1931 George W. McCoy 
pi 1932 William H. Park 
1933 Milton J. Rosenau 
1934 Edwin O. Jordan 
‘Tom 1935 Haven Emerson 
lov. 1936 Frederick F. Russell 
1938 Wade H. Frost 
ated 1939 Thomas Parran 
was 1940 Hans Zinsser 
ons a 1941 Charles Armstrong 
the 1942 C.-E. A. Winslow 
the Dr. C.-E. A. Winslow, of the School of Medicine 
ve, of Yale University, made the presentation address, 
ese which was followed by an address of acceptance by 
the fi Brigadier General Simmons. 
: PRESENTATION AppRESS OF Dr. C.-E. A. WINSLOW 
ri- Suortiy after the close of the first World War a 
an distinguished British orthopedist was presented for an 


ad honorary degree at Yale with the statement that “no 
¢ man has contributed more than he to the upright posi- 
15 fe tion of Britain during the recent war.” The Sedgwick 
Medal is this year awarded for somewhat similar rea- 
sons. The 1943 recipient of this medal has done more 
than any other single individual to make the science 
of publie health effective in maintaining the man- 
power which our nation has mobilized for the defense 
of freedom. 

James Stevens Simmons was born at Newton, N. C., 
In 1890. He took his M.D. at Pennsylvania in 1915 
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escape of lava, but according to Foshag it subse- 
quently was undermined by the flow. 

At this time, June 19th, Paricutin was 1,200 feet in 
altitude. By late September it had reached a height 
of 1,500 feet. At that time it was still exploding at 
about the same rate as when it started, and was show- 
ing no signs of dying. In the meantime several other 
flows of lava had appeared, mostly from within the 
eone. Paricutin truly is now a full-fledged voleano. 


PRESENTATION OF THE SEDGWICK MEMORIAL MEDAL 


and in 1916 entered the Medical Corps as a first lieu- 
tenant. For more tuan a quarter of a century he has 
devoted his life to the upbuilding of public health 
laboratory service in the military establishment. In an 
Overseas Unit in 1918, at the Walter Reed Hospital, 
in Honolulu and Manila, on the Canal Zone and in the 
Army Medical School he contributed materially to 
sound laboratory practice and in 1935 edited a valu- 
able volume on “Laboratory Methods of the U. S. 
Army.” He has made significant original contribu- 
tions to our knowledge of malaria, and encephalo- 
myelitis and other insect-borne and virus diseases. 
With the outbreak of the present war, Colonel 
Simmons (now Brigadier General Simmons) was en- 
trusted with the organization of a Division of Pre- 
ventive Medicine in the Office of the Surgeon General. 
To his energy and vision, to the inspiration of his 
open and generous and affectionate personality, goes 


_ the chief credit for an astounding record of creative 


initiative and administrative efficiency. The creation 
of a Board for the Investigation and Control of In- 
fluenza and other Epidemic Diseases in the Army (in- 
cluding the most eminent experts in all related fields) ; 
the appointment of a distinguished headquarters staff ; 
and the despatch of highly qualified commissions to 
points of danger all over the world—these have been 
the instruments in planning a health program of 
global extent with a record of phenomenal achieve- 
ment. Operating in some of the most deadly swamps 
of the world, in regions where malaria and typhus 
fever and dysentery have for centuries reigned su- 
preme, our army has functioned with a relative free- 
dom from disease unprecedented in military history. 
At home, the success with which venereal infections 
have been held in check is equally notable; and, 
so far, the Army has suffered no serious disability 
from any of the upper respiratory diseases. 

The record to date has constituted one of the finest 
chapters of achievement in the whole glorious century 
of modern public health. We do well to honor Gen- 
eral Simmons as the central inspiration of this achieve- 
ment; and in honoring him we pay tribute to the Army 
of the United States, which has proved itself as effi- 
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cient by the bedside and in the laboratory as on the 
beach-heads of the Pacifie and the Mediterranean. 
Professor Sedgwick, in whose memory this medal is 
awarded, devoted his life to the application of science 
in the service of the state. He would hail this out- 
standing example of such application. One of his last 
major addresses was delivered during the first World 


War under the title “From Peace to War, from War 


to Victory, from Victory to Just Judgment.” He 
would exult that public health science has, through 
General Simmons, made so important a contribution 
to the completion of the task whieh we left unfinished 
twenty-five years ago, but which we now propose to 
push on to completion. 


ADDRESS OF ACCEPTANCE OF BRIGADIER GENERAL 
JAMES STEVENS SIMMONS 


Mr. President, Dr. Winslow, fellow Members of the 


American Public Health Association, Ladies .and 
Gentlemen : 

I appreciate deeply the great honor which you have 
shown me and the Medical Department of the Army, 
by this publie expression of your approval of our 
efforts in the fields of military preventive medicine. 

Your gracious invitation to attend this meeting and 
receive the Sedgwick Memorial Medal, reached me by 
radio a few weeks ago at our military headquarters 
in New Delhi, where I had arrived after surveying 
the Army’s health activities in the European, North 
African and Middle East Theaters. Naturally it came 
as a welcome surprise. As I flew back over the long 
air highways to join you, I experienced a feeling of 
deep satisfaction and humble appreciation. My plea- 
sure was in part personal, but I was even more pleased 
with your recognition of the medical department’s 
achievements in the prevention of disease. 

The far-flung forees of the U. S. Army are now 
seaitered throughout many parts of the world where 
they are exposed to a great variety of crippling dis- 
eases. In some of these areas—especially in combat 
zones, the incidence of certain infections has at times 
been a matter of concern, but considered as a whole 
the health of our troops has been remarkably good. 
In fact, during this war the incidence rates for many 
serious diseases in the Army have been lower than at 
any time since the battle of Lexington. 

’ This remarkable triumph in military preventive 


medicine can not be ascribed to any single person or 


_ ELMER DARWIN BALL 
On October 5, 1943, in Pasadena, California, there 
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- acting as its custodian for the Medical Department of 


organization. It has resulted from the combingimmmarizon4 
effort of all the health agencies of the nation fy pologis 
tioning as a finely coordinated, efficient team, unijgimme Elm 
for war. The Surgeon General of the Army has ben fame pte 


responsible for the establishment of an effective hej fms. (Ml 
program, and the officers of the Medical Departney immo 
have carried it out. However, at every step in tjjmmns b's 
development and execution of this program the Arny 999 h 
has received and utilized the advice and assistance i In t 
the entire public health profession of the Unity Mimese h 
States. exper! 

Advantage has been taken of the existing lary jmmthe ¢° 


fund of information concerning the control of ds geco™™ 
ease; and, when indicated, studies designed to iy.§ assisté 
prove old control methods or to develop new one MmmsieD* 
have been undertaken. The U. 8. Public Healy 
Service working through state and other health agen. 
cies, has carried out an enormous program of extn, get"?! 
military sanitation and disease control in order t) M™R¢?'” 
protect troops from infectious diseases occurring jy Mm? | 
the civil population. The National Research Council his & 
the Committee on Medical Research, the Department mm °* 
of Agriculture and other governmental agencies hav fae"! 
contributed materially to the Army’s health program, Me !"°™ 
Innumerable civilian agencies and scientific organin. 7 outst 
tions, particularly the American Public Health Asso. 
ciation, have played an active role in furnishing «J es 
host of scientific advisers and investigators who have fi Utal 
helped the Army in the solution of its many health jy" 
problems. 

I regret that I did not have the privilege of knov- (my! 
ing Dr. Sedgwick and of working with him. I an Ime ”° ‘ 
sure that it is the deep regret of all who are assemblel fam 2°!" 
here that he is no longer with us in person. However, Jy" 
we have a keen sense of his being here in spirit ani 7 
believe that he must take profound satisfaction in 7 D. 
knowing that many of the advances which have been i fess 


made in the prevention of disease in the Army are due Te I 
to his vision and influence. These achievements ar fy °°” 
the outcome of the development of basic principles hee 
established by this great pioneer in publie health and at 
preventive medicine. 


Again I wish to thank you for selecting me to re 3 
ceive the Sedgwick Medal. I am delighted to accep! 
it with the full realization that in se doing I am only @ 


the Army and for the heaith workers of the United to 


States. 

ti 

| 
OBITUARY re 
abrupt termination more than five years earlier, wh) Hj; 

Dr. E. D. Ball, in February, 1938, suffered a cerebral R 
hemorrhage at his home in Tucson, Ariz. Since thet v 


passed from life a well-known scientist and adminis- 
trator, whose scientific career had been brought to an 


he had been on extended leave from the University of 
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By vizona, where he was professor of zoology and ento- 
nologist of the Agricultural Experiment Station. 
Elmer Darwin Ball was born in Athens, Vt., on 
eptember 21, 1870, the son of Leroy A. and Mary 
¥ (Mansfield) Ball. The family removed soon after 
» Iowa, with which state Dr. Ball was identified dur- 


mbingd 
fine, 
Unite} 
18 
health 


rt 

nt ng his early life and the beginning of his career. In 
And B99 he married Mildred R. Norvell, who survives him. 
nee d In the publie schools of Lowa and Iowa State Col- 


oe he received his early education and teaching 
experience, receiving the B.S. and M.S. degrees from 
Bie college in 1895 and 1898. After teaching in the 
Sommon schools of his state and serving a year as 
M,<ssistant principal of Albion Seminary, he began his 
scientific teaching career as assistant in zoology and 


all entomology at his alma mater, transferring from > 
age. Mmthere to a similar position in the Colorado Agricul- 
xtra. tural College in 1897 for four years. Next he ac- 
er ty MEE cepted a professorship in the Utah Agricultural Col- 
1¢ in ME eS and completed, during this period of his career, 
neil MAE his graduate work under guidance of Professor Her- 
nal Be bert Osborn, becoming a specialist in the leafhoppers 
have and related families and receiving the Ph.D. degree 
ran, Mag tt0m Ohio State in 1907. He has been for years an 
nin. Outstanding authority on the taxonomy of these 
groups of insects. 

ci in 1907 also he was appointed to be dean of the 
have a Utah Agricultural Coliege and director of the Experi- 


alth Mage ment Station, and it was while he served in this 
= capacity that the writer first met him and formed a 
ow. friendship of many years-standing. could always 


am De counted upon for support of local scientific organi-- 


jled fae zations, as well as national, as evidenced by his holding 
ver, fe wembership in the Academies of Science of Iowa, 
nd May Ohio, Utah, Wisconsin, California and Washington, 
in Mat -D. C., in addition to the usual memberships in pro- 
»on fessional organizations. 
lu «sn 1916 Dr. Ball became state entomologist of Wis- 
ue Wee CONSin, but after two years returned to teaching as 
les fae head of the department of zoology and entomology 
nd Mae 2t Iowa State College. Since this position entails also 
| the duties of state entomologist, teaching may have 
*. been largely eurtailed by administration. The last 


pt fe two years of his ineumbency at Iowa State he was on 
ly gm leave to serve as assistant secretary of agriculture 
of fe Under secretaries Meredith and Wallace. From 1921 
d to 1925 he was director of scientifie work in the U. S. 


Department of Agriculture. Here he backed legisla- 
tion raising salaries of scientifie workers in the de- 
partment to enable it to obtain and hold better 
research men, 

From 1925 to 1928 Dr. Ball was in charge of celery 
insect investigations for the Florida State Plant 
Board. The resulting publication by Ball and co- 
Workers is outstanding in its emphasis on the ecologi- 
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eal phases of the problem, and shows in fact that the 
celery leaf tier is effectively prevented by ecological 
conditions from doing damage most years and that 
artificial control is only occasionally necessary and 
ean be anticipated in time to prepare. 

In the fall of 1928 he became dean of the College 
of Agriculture and director of the Agricultural Ex- 
periment Station of the University of Arizona, and in 
1931 transferred again to teaching and research in the 
position held at the time illness overcame him. 

Dr. Ball throughout his career was known as an 
indefatigable investigator. In Utah he pioneered in 
development of the driving spray method of codling 
moth control, did the genetics work on a long-time 


poultry breeding experiment, and first clearly recog- — 


nized and pointed out the probable transmission of 
curly top of sugar beets by the beet leafhopper, later 
proven, and now unquestioned. The third discovered 
instance of insect transmission of plant disease, tip- 
burn of potato, was first suggested by him. While in 
the Wisconsin work, he suggested and organized meth- 
ods of eradication of American foul brood of bees and 
in Arizona engaged in a major project on range grass- 
hoppers. 

Throughout his career he used every possible hour 
and vacation period in collecting and taxonomic study 
of those small but often economically important little 
insects known as leaf-hoppers, tree-hoppers, frog- 
hoppers and some related forms. His unrivalled pri- 
vate collection of these insects is now a part of the 
National Museum collection. His contributions num- 
ber some two hundred papers, of which over one hun- 
dred are taxonomic, more than sixty economic, and 
the remainder in general science and administration. 

Dr. Ball was an enthusiastic teacher, helpful with 
counsel and financial assistance to worthy students. 
The writer has known him as a colleague in scientific 
organizations, as a dean and director, and finally as 
a member of the writer’s department and in all these 
capacities as a cheerful co-worker and loyal friend. 


Cuas. T. Vorures 


DEATHS AND MEMORIALS 
Dr. Matcotm D. Brope, professor of zoology at the 
University of South Carolina from 1927 to 1929 and 
at Beloit College from 1929 to 1935, lost his life on 
November 1 in a fire at Berkeley, Calif. He was forty- 
three years old. 


LIEUTENANT CHARLES F’. Bowers, on leave as pro- 
fessor of architectural engineering at Iowa State Col- 
lege, is reported to have lost his life on October 21 in 
an airplane accident in the South Pacifie. 


Proressor Routuanpd D. Fox, associate professor of 
bacteriology at the University of Akron and director 
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of the laboratories of the health department of the city 
of Akron, died on October 24 at the age of forty-four 
years. 


Dr. Armin V. St. GeorGe, associate professor of 
pathology at the New York University School of Fo- 
rensic Medicine and since 1916 assistant director of 
the laboratories at Bellevue Hospital, died on Novem- 
ber 20. He was fifty-one years old. 


Ear.e R. Pickert, since 1929 chief chemist for the 
Beech-Nut Packing Company, died on November 6 at 
the age of forty-seven years. 


RaupuH N. Maxson, for thirty-seven years a member 
of the department of chemistry of the University of 
Kentucky, died on November 18. A correspondent 
writes: “His first diploma was granted him at Rhode 
Island State College in 1902. He received his Ph.D. 
from Yale University in 1905 and became affiliated 
with the University of Kentucky in 1906. In 1907 he 
was made assistant professor; in 1909 professor of in- 
organie chemistry. He became head of the depart- 
ment of chemistry in 1934, but in 1942 he resigned 
that position and resumed his former title of professor 
of inorganic chemistry, a position he held until his 
death. Dr. Maxson was a member of the American 
Chemical Society since 1910, the American Associa- 
tion of University Professors, the Society of Sigma Xi 
and Pi Gamma Mu, and the Kentucky Educational 
Association.” | 


THE REVEREND director cf the 
Botanical Garden of Kisantu, Inkisi, Belgian Congo, 
Africa, died on July 22. He is succeeded by his as- 
sistant, the Reverend F. L. Gorissen. 


THE death at the age of sixty-three years is an- 
nounced from Moscow of Dr. Sergeo I. Spasokukotey, 
the well-known surgeon, a member of the Academy of 
Sciences of the USRR, who a short time ago received 
the Joseph Stalin Award. 


THE PROPOSED DEVELOPMENT OF 
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Nature reports the death of Dr. H. L. [e¢ 
For. Mem. R.S., during 1941 professor of mathemaig he fir 
in the Collége de France, at the age of SiXty-cigl 
years, and of Professor Einar Lénnberg, the wel 
known Swedish zoologist. 


It-is reported in the Journal of the American Med. 
ical Association that a bas-relief portrait of Dr, Jams 
B. Herrick, for many years a member of the staff 
Presbyterian Hospital, was presented to the hospit 
during special exercises on November 6 commen, 
rating the sixtieth anniversary of the hospital, iy 
fortieth anniversary of the founding of the School ¢ feet 
Nursing and the one hundredth anniversary of the a 1 
mission of the first students to Rush Medical Colleg, Ter 
The portrait was presented on behalf of the associaig fmmuset 
of Dr. Herrick by Dr. Ernest E. Irons, formerly dey fiimhistor 
of the college. Reber | 
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THE S. S. Victor C. Vaughan, launched at Portlanj 
Oregon, on September 12, was named in honor of tly 
late Dr. Vaughan, dean of the Medical School of tl 
University of Michigan. The name Victor C. Vaugha 
was given on Federal order. Dr. Vaughan was one! ‘Geor 
several distinguished American men of medicn i Socic 
named by a special commission delegated to select the i Chie: 
men to be so honored. The Michigan Alumnus, in tly to as 
issue of October 23, records the naming of thie, +n, 
Vaughan General Hospital, a new unit of the Army IR ¢ on, 
system of hospitals. The 


A Ligerty ship named in honor of Charles 1 ag" 
Herty, formerly editor of Industrial and Engineerin eigh 
Chemistry and in 1915-1916 president of the Ame- 
ican Chemical Society, was recently launched. pro) 


Tue Spanish Cultural Institute at Buenos Aires ha 
dedicated a histological laboratory to the memory of | 


Reg 

Ramon y Cajal. It is under the direction of Professor pe 

_Hortegan. 

Bitt 
SCIENTIFIC EVENTS or 
The corporation will be called “The Medical Science vt 


WAYNE UNIVERSITY 


Citizens of Detroit and Wayne County have formed 
a corporation for the construction of the first units 
of the projected $50,000,000 Medical Science Center 
of Wayne University. 

The announcement was made by Wendell Ander- 
son, chairman of the Citizens’ Executive Committee, 
which has had the project in charge since the Board 
of Education adopted a resolution pointing out that 
the program of the Medical Center had “progressed to 
a point requiring more formal organization.” The 
resolution went on to request the incorporation. 


Leder. 


Center of Wayne University.” Its first board of 7 Mor 
directors, as designated in the resdlution, will b HR x,, 
Wendell Anderson, Dr. Warren E. Bow, George 3. Bi po; 
Fink, Charles T. Fisher, Jr., Frederick J. Gartner, B® Tit: 
Elmer P. Grierson, Ormond E. Hunt, E. Edw 9% Sil 
Hutchinson, George W. Mason, Henry Meyers, Dr. bet 
Edgar H. Norris, Dr. Burt R. Shurly and Fred M. i Tet 


The corporation will have full charge of planning, 
developing and equipping the Medical Science Center, Tri 
and will raise money for these purposes. When cot Te 
pleted, individual units will be turned over to Wayne Te’ 
University, which will then own and operate them. Tr 
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The Board of Education has approved a site for 
he first unit. Three blocks are to be used as a site 
ror the Wayne University-County Hospital. Con- 
Biruction of the hospital should begin within a year. 
n addition to the three blocks to be acquired immedi- 
ntely, the board recommended that the adjacent dis- 
rict with a gross area of 53 acres, be earmarked for 
he future development of the center. The entire site 
has the recommendation of the City Plan Commission, 
he trustees of the Wayne University-County Hos- 
ital, the board of directors of the new Medical 
Bccience Center Corporation, and the administrative 


officers of the university. 


Tentative plans for a new historical and industrial 
museum were shown to representatives of Michigan 
historical organizations at a meeting held on Novem- 
Mer 19. The plans were drawn up by William E. 
Bkapp, president of the Detroit Chapter of the Amer- 
an ican Institute of Architects. Speakers at the meeting 
tte ME cluded L. Hubbard Shattuck, director of the Chi- 
the cago Historical Society, and Dr. David D. Henry, 
executive vice-president of Wayne University. 
George W. Stark, president of the Detroit Historical 
ice MM Society, announced that Mrs. Charles B. Pike, of 
t the BRE Chicago, had given to the society the sum of $50,000 
i the MMB to assist in financing an auditorium in memory of her 
the father, General Russell A. Alger, to be known as the 
"YS General Russell A. Alger Military Memorial Hall. 
=The auditorium will form a part of the proposed 
7 fuuseum. A condition of the gift provides that, within 
ring eighteen months of the signing of the trust agreement, 
ner. a 2D additional $200,000 must be raised to further the 
project. 
RARE CHEMICALS 


THE following chemicals are wanted by the National 
Registry of Rare Chemicals, Armour Research Foun- 
dation, 33rd, Dearborn and Federal Streets, Chicago, 

1-Amino-4(4-aminophenylamino) anthraquinone 
Bituminous Shale Oil 
Cytosine 
Beta hydroxy glutamic acid-d 
Methyl isopropenyl ketone 
be | Morin (pure) 
Neopentane (pure) 
Potassium salt of tetrabromphenolphthalein ethyl ester 
Titanium hydride 
Silver fluoride 
yr. beta-amyrin 
i Tetra butyl lead 
Triphenyl lead hydroxide 
Tritolyl lead hydroxide 
Tributyl lead oleate 
Tributyl lead ricinoleate 
Tetraphenyl tin 
Tetra butyl tin 
Triphenyl tin hydroxide 
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THE SUGAR RESEARCH FOUNDATION 


A LONG-RANGE program of research on sugar will 
be undertaken at the Massachusetts Institute of Tech- 
nology in cooperation with the newly established 
Sugar Research Foundation of New York, which has 
made a grant of $125,000 for a five-year program of 
research. Plans for the project were made public 
in a joint announcement by President Karl T. Comp- 
ton, of the Massachusetts Institute of Technology, and 
Joseph F. Abbott, president of the Sugar Research 
Foundation. 

The foundation was established for the development 
of fundamental knowledge in the field of carbohydrate 
chemistry, biochemistry and nutrition. Membership is 
open to all producers and processors of sugar in the 
United States, Puerto Rico, Hawaii and Cuba. 

Dr. Compton, in announcing the cooperative ar- 
rangement, said: 


The new program is another step ir the institute’s long- 
established policy of cooperation with industry in funda- 
mental research to improve industrial processes and de- 
velop new products. The project we are about to under- 
take is a pioneering plan of national significance in that 
it promises substantial benefits, not for one organization, 
but for an entire industry. 

The rewards of scientific research in cooperation with 
industry are by no means restricted to the development 

+ of new products, for the discovery of new knowledge in 
any branch of science invariably proves to be a contribu- 
tion to advanced technical education in associated fields. 
Thus this sponsored research on sugar makes it possible 
for the institute to continue and expand the program of 
fundamental investigations in the field of carbohydrate 
chemistry which has been in progress for several years. 

We are particularly glad that Dr. Robert C. Hockett, 
who has been given leave of absence from our faculty to 
become the scientific director of the Sugar Research Foun- 
dation, will be in charge of this broad program. 

The sugar industry is to be commended for its public 
service and vision for making possible this objective re- 
search. I feel sure it will be rewarded by results of 
great scientific value to the public. 


Commenting on the new laboratory, Joseph F. 
Abbott, president of the Sugar Research pppiion, 
said in part: 


It is anticipated that the chemical studies conducted 
under the arrangement with the Massachusetts Institute 
of Technology will not only extend knowledge of the role 
of sugar and other carbohydrates in the human body, but 
also will unfold wholly new industrial uses for sugar and 
its derivatives. It is our hope that the collaboration be- 
tween the industry and this outstanding technical institu- 
tion will prove to be of great benefit to science and the 
general public as well as to the industry. 

An important objective of this broad research program 
will be the training of scientists in the field of carbchy- 
drate chemistry to prepare them for service in the industry 


for further technical studies. Provision has also been — 
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made for fellowships for young graduate students who 
are candidates for advanced degrees to permit them to 
continue their work in this field. 


THE ALABAMA ACADEMY OF SCIENCE 


THE new officers for the Alabama Academy of 
Science for 1943-44 are: President, Dr. E. V. Jones, 
Birmingham-Southern College; President-Elect, Dr. 
James T. MacKenzie, American Cast Iron and Pipe 
Company; Secretary, Winnie MceGlamery, Alabama 
Geological Survey, University; Councilor of the Amer- 
ican Association for the Advancement of Science, Dr. 
Septima C. Smith, University; Councilors of Junior 
Academy, Dr. Alvin V. Beatty, University ; Miss Kath- 
ryn M. Boehmer, Birmingham; Section Chairmen: 
Biology and Medicine, Dr. J. M.-Robinson, Alabama 
Polytechnic Institute; Chemistry, W. C. Frishe, Ala- 
bama Polytechnie Institute; Geology and Anthropol- 
ogy, Peter A. Brannon, Department of Archives and 
History, Montgomery; Geography and Conservation, 
Miss Lillian Worley, Alabama College, Montevallo; 
Physies and Mathematics, Dr. G. F. Barnes, Judson 
College, Marion; Industry and Economies, Roy Gos- 
lin, Alabama Polytechnic Institute; the Teaching of 
Science, Dr. J. L. Kassner, University. 

The Alabama Academy of Science did not hold the 
usual spring meeting in 1943, which was scheduled at 


Auburn. Instead there was a called meeting of the. 


executive committee during the latter part of April 
in Birmingham, at which time it was decided that the 
1944 spring meeting of the academy would be held in 
Birmingham, the date to be determined later. 
Winniz McGuaMery, 
Secretary 


AWARDS OF THE AMERICAN SOCIETY OF 
_ MECHANICAL ENGINEERS 

Tue American Society of Mechanical Engineers 
conferred its 1943 honors and awards at the dinner 
program of its sixty-fourth annual meeting at the 
Hotel Pennsylvania on December 1. Harold V. Coes, 
retiring president of the society, and Ralph S. Damon, 
general manager of American Airlines, Inc., were the 
speakers. 

The medal of the society was awarded to Lewis K. 
Silleox, a fellow of the society, first vice-president of 
the New York Airbrake Company and vice-president 
of Hydraulie Controls, Inc., Chicago. Established in 
1920, the medal is given for “distinguished service in 
engineering and science.” The citation accompanying 


the award reads in part: “Eminent engineer executive, . 


distinguished lecturer ...a lover of wisdom... 
for his preeminent and permanent contribution to the 
art and science of engineering, of transportation, of 
education and the fine art of living.” 


with the American Management Association. 
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Dr. Vannevar Bush, president of the Carnegie jy 
stitution of Washington; D. C., and director of th 
Office of Scientific Research and Development, Te 
awarded the Holley Medal as “engineering educate 
inventor and leader in scientific research,” for Mn 
chines used in easing applied mathematies from Com, 
putational barriers.” This medal, instituted ill 
endowed in 1924 by George I. Rockwood, past pry. 
dent of the society, is given for engineering genins thy 
has accomplished “a great and timely public bene» 
Dr. Bush is the builder of the differential analyzer , 
machine for solving differential equations. 

Igor I. Sikorsky, of Vought-Sikorsky Aire 
Stratford, Conn., a fellow of the society, inventor g 
the helicopter and the Sikorsky multi-motored ap. 
phibian, received the Worcester Reed Warner Med;\§ 
given for a paper dealing with progressive ideas jj 
mechanical engineering or efficiency in management 
The medal was awarded “for his stimulation of th 
engineer in those priceless attributes, imagination ani iim 
creative ability” and for his inspiration to youg 
engineers engaged in research and development. 

Three awards were made which are presented jointly 
with other societies : 

Dr. Charles F. Kettering, of Detroit, general map. 
ager of the Research Laboratories Division of Gener 
Motors, president of C. F. Kettering, Inc., and vie. 
president of General Motors, was presented with th 
John Fritz Medal for 1944. The citation reads: “Fu 
notable achievements in the field of industrial researc 
which have contributed greatly to the welfare of map- 
kind and of the nations.” In addition to the Jon] 
Fritz Medal, the American Society of Mechanical En- 3 Pid 


gineers Medal for 1940, which had never been formally Hy me 


conferred, was given to him for “outstanding invention fim of 
and research.” ] 

The Alfred Noble Prize, a cash award given jointly Hi we 
by the American Society of Mechanical Engineers ani i ele 
four other engineering societies, was presented to Dr Hy Re 
Benjamin J. Lazan, of Greenwich, Conn., chief eng: 
neer of the Sonntag Scientifie Corporation, for his Hi ;,, 
monograph ; “Some Mechanical Properties of Plastic 
and Metals under Sustained Vibration.” th 

Dexter Simpson Kimball, dean emeritus of the Co: Hi», 
lege of Engineering of Cornell University, ws of 
awarded the Henry Laurence Gantt Memorial (old BR ,; 
Medal for “outstanding attainment in the teaching and of 
practice of industrial management and for distit- P 
guished contributions to its literature.” He is a fel M 
low, honorary member and past president of the Vv 
American Society of Mechanical Engineers and 4 
Warner Medalist. This award is presented jointly 
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Dr. H. H. BENNETT, chief of the Soil Conservation 
ervice, and Dr. Robert V. Allison, of the Florida 
xperiment Station, will receive from the President 
¢ Cuba at the 1944 meeting of the Cuban National 
BP ongress of Soil and Fertilizers the Carlos Manuel 
e Cestenes decoration in recognition of soil studies 
,d investigations made in Cuba from 1924 to 1926. 


! Tue council of the Royal Meteorological Society, 
ondon, has awarded the Symons Gold Medal for 
$044 to Dr. C. W. B, Normand, director-general of 
‘bservatories in India. The medal is awarded bien- 
pially for distinguished work in connection with 
meteorological science. 


Proressor Basin F. J. ScHONLAND, F.R.S., director 
»f the Bernard Price Institute of Geophysics and Car- 
negie-Price professor of geophysics in the University 
»f Witwatersrand, Johannesburg, has been awarded 
She South African Medal and Grant for 1943 by the 
ouncil of the South African Association for the 
Advancement of Science. At present, Professor 
Schonland is on service as a brigadier in the Union 


BDefence Force, seconded for specialized scientific 


work with the military authorities in England. 
Dr. Luoyp M. Pipgzon, of the National Research 


meCouncil of Canada, has been awarded the platinum 


medal of the International Nickel Company by the 
Canadian Institute of Mining and Metallurgy and the 
special merit medal of the Professional Institute of 


SB the Civil Service of Canada for his development of a 


process for the production of magnesium. Dr. 


- Me Pidgeon was recently appointed head of the depart- 


ment of metallurgical engineering of the University 
of Toronto. 


Dr. Cectn J. Watson, head of the department of 


Finedicine of the University of Minnesota, has been 


elected president of the Central Society for Clinical 


= Research. 


_ At the meeting of the Eastern Pennsylvania Chap- 
ter of the Society of American Bacteriologists on 


@ November 23 the following officers were elected for 


the year 1944: President, Dr. Earl W. Spaulding, de- 
partment of bacteriology of the School of Medicine 
of Temple University ; Secretary-Treasurer and Coun- 
cilor, Dr. Harry E. Morton, department of bacteriol- 
ogy of the School of Medicine of the University of 
Pennsylvania; Councilor’s Alternate, Dr. Ruth E. 
Miller, of the department of bacteriology of the 
Woman’s Medical College of Pennsylvania. 


Haroup N. Brxuer, personnel director of the Mutual 
Life Insurance Company of New York, has been 
elected chairman of the American Society of Safety 
Engineers. 


SCIENCE 
SCIENTIFIC NOTES AND NEWS 


any 


Dr. R. K. Stratrorp, chief chemist of the Imperial 
Oil Company, has been elected president of the Cana- 
dian Institute of Chemistry. 


Orricers of the Royal Society of Edinburgh have 
been elected as follows: President, Professor E. T. 
Whittaker; Vice-Presidents, Dr. James Watt, Profes- 
sor T. H. Milroy, Sir John Boyd Orr, Dr. A. W. 
Greenwood, Professor E. Hindle and Dr. D. Russell; 
General Secretary, Professor James P. Kendall. 


LIEUTENANT-COLONEL W. B. R. Kina, Yates-Goid- 
smid professor of geology at University College, Lon- 
don, from 1912 to 1920 a member of the Geological 
Survey of Great Britain, has been appointed Wood- 
wardian professor of geology at the University of 
Cambridge. 


Proressor H. Gorpon JACKSON, who has been head 
of the department of zoology of Birkbeck College, 
London, since 1921 and professor since 1928, has been 
appointed head of the college. 


Dr. CuirFrorp B. Purvis has succeeded Professor 
Harold Hibbert as Eddy professor of industrial and 
cellulose chemistry at McGill University. Professor 
Hibbert had reached the retiring age. 


G. H. Rawcuirre has been appointed to the chair of 
electrical engineering in the University of Bristol in 
succession fo the late Professor D. Robertson. 


Dr. GeorGE B. president and comptroller 
of the W. K. Kellogg Foundation, has resigned to 
become associated with the division of medical science 
of the National Research Council. 


Dr. DonaLp H. Jacoss, associate physicist at the 
National Bureau of Standards, has been appointed 
senior physicist at the U. S. Naval Observatory, Wash- 
ington, D. C. 


H. ArtHuR Meyer, assistant professor of forestry 
at Pennsylvania State College, has leave of absence 
to enable him to accept an assignment for cinchona 
procurement for the Office of Economie Warfare. 


RECENT appointments to the staff of the biological 
division of Food Research Laboratories, Inc., Long 
Island City, New York, include Dr. Nathan Rakieten, 
formerly of the Laboratory of Applied Physiology of 
Yale University and lately first lieutenant, U. S. Army 
Air Corps, and Dr. Roslyn T. Roth, formerly research 
microanalyst at New York University and more re- 
cently biochemist at the New York Psychiatrie Insti- 
tute, Columbia Medical Center. Dr. Rakieten will 
supervise the animal laboratories; Dr. Roth will spe- 
cialize in the statistical aspects of the design and inter- 
pretation of bioassays. 
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Sir George THompson, professor of physics at the 
Imperial College of Science and Technology, London, 
has been appointed scientifie adviser to the British Air 
Ministry. 


Nature writes that “scientific men and many others 
will learn with much pleasure that Professor Niels 
Bohr, of the Institute of Theoretical Physics, Copen- 
hagen, has sueceeded in escaping from Denmark and 
has reached Great Britain.” 


Dr. Witt1AM Hammon, assistant pro- 
fessor of epidemiology at the Medical School in San 
Francisco of the University of California, and Dr. 
H. G. Johnstone, assistant professor of bacteriology, 
are studying tropical medicine in Central America 
through the cooperation of the Office of Inter-Ameri- 
can Affairs and of the Surgeon-General of the Army. 


Nature reports that Professor A. V. Hill, secretary 
of the Royal Society, will visit India to advise on 
problems of scientific and industrial research in rela- 
tion to reconstruction problems and the coordination 
of such research in India with that elsewhere. His 
tour is being undertaken at the invitation of the Gov- 
ernment of India and with the consent of the Royal 
Society. 


Dr. J. Howarp MUELLER, professor of bacteriology 
and immunology at the Harvard Medical School, will 
deliver on December 16 the third Harvey Society lec- 
ture of the current series at the New York Academy 
of Medicine. He will speak on “Nutrition of the 
Single Cell; its Applications in Medical Bacteriology.” 


Dr. Frank B. JEWwETT, vice-president of the Ameri- 
can Telephone and Telegraph Company, president of 
the National Academy of Sciences, spoke on Decem- 
ber 1 on new scientific and technological developments 
and their application to postwar economy at an open- 
forum meeting of the Institute on Postwar Recon- 
struction of New York University. 


Dr. Georce L. Cuark, professor of chemistry of the 
University of Illinois, on November 19 addressed the 
University of Cincinnati Chapter of Sigma Xi on 
“The Role of the Electron Microscope in Physical, 
Chemical, Industrial and Biological Research.” 


Dr. F. C. Bartiett, professor of experimental psy- 
chology in the University of Cambridge, gave on 
November 23 the Huxley lecture of the Royal Anthro- 
pological Institute, London. He spoke on “Anthro- 
pology in Reconstruction.” 


Tue November and December program of lectures 
arranged by the Royal Institution, London, include a 
lecture by Sir Joseph Barcroft, F.R.S., on the preser- 
vation of foods by drying, and by Professor H. W. 
Florey, F.R.S., on the development of penicillin for 
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medical uses; a course of lectures will be given ont 
progress in the treatment of infections by Sir Hap 3 
Dale, P.R.S., and a course by Professor J. (. Dp, aA 
mond on the food problems of the post-war year, [iM arma 
ghorte 
jucatio 
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THE annual meeting of the Society of A.utomotig 
Engineers will be held at Detroit from January yim 
Resolt 
to 14. | 


In response to a request made by the second (qiimmequire2 
ference on X-ray Analysis held in Cambridge jgilmr the 
April, the Board of the British Institute of Phyigimme i 
has authorized the formation of an additional gyal esol 
empowered to arrange meetings and conferences ye 
generally to be a medium for the exchange of infy.imm pee 
mation on matters relating to x-ray diffraction, 1 e 
organizing committee of the conference, which == 
requested to act as the first group committee, hy Dental 
elected Professor Sir Lawrence Bragg as chairmyymp™°8™ 
and Dr. H. Lipson as honorary secretary and trey ould 
urer. ties 


THe Associated Defense Committees of Chicagj 
Technical Societies have issued an urgent request for} 2 
the names and addresses of all engineers or scientisi wast 
who have technical information concerning industria 
communications, transportation, raw materials, im 
of any areas in Europe or in the Pacifie which a 
now held by the enemy or might conceivably becomiim 
theaters of war operations. The committee is aly 
looking for still pictures or moving pictures showing 
coastlines, harbors, industrial centers, and the like, d 
such areas. Those having such information or knov- 
ing of some one who has such information should con. 
municate at once with Robert C. Brown, Jr., chair 
man of the Associated Defense Committees, 226 Wet 
Jackson Boulevard, Chicago, giving as much detail s 
possible concerning the type of information that i 
available. 


Chemical and Engineering News reports that the 
National Department of Health Service of Mexia 
City has sent fifteen representatives to study for two 
terms in the School of Public Health at the University I who 
of Michigan. Included in the group are four publit B® cus¢ 
health nurses, five public health engineers and si I “th, 
veterinarians. Expenses are ~ by\the W. K. Kel- 
logg Foundation. 


THE faculty and administrative officers of the 
Philadelphia College of Pharmacy and Science have i 
gone on record as being definitely opposed to further i 


acceleration of courses beyond the current war-time & I 
plan of conducting the usual four-year course in two iy “" 
mu 


years and nine months. Following is a resolutio 
unanimously passed at a meeting of the faculty: , 


Any lowering of the standards of pharm 
ceutical education means the inevitable defeat of the effot & i 
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keep pharmacy in the status of a profession, therefore 


t 
a By the Faculty of the Philadelphia College of 


= .rmacy and Seience, that we deprecate any movement 
shorten the time devoted to the course of pharmaceutical 
ME ication in the college, and be it further 

i resolved: That we request the Board of Trustees of the 
bllege to return, as soon as practicable, to the previous 
quirement of four calendar years of study as a requisite 
1 the degree of bachelor of science in pharmacy, and 
» it further 
Resolved: That a copy of these resolutions be properly 
ublicized to the end that it may be realized that the 
hiladelphia College stands to-day, as it has in the past, 
sound educational principles. 


Te board of trustees and the dean of the Texas 
Dental College at Houston announced recently that the 
program of dental education conducted by the college 

vould be discontinued on August 31 and that the prop- 

rties of the college would be given to the University 
mf Texas. The school of dentistry was opened on 
September 1 in the properties acquired by gift from 
he Texas Dental College, which was founded in 
Giouston in February, 1905. It was organized as a 
Spublic trust in 1929. Dr. F. C. Elliott has been dean 
Mpf the college since 1932 and has been named dean of 
he School of Dentistry of the University of Texas. 
The Chamber of Commerce of Houston gave a testi- 
monial dinner for Dr. Elliott on June 3 at which he 
was highly praised for his part in the transfer of the 
Bcollege to the university and for his many public ser- 
vices to the city of Houston and to the State of Texas 
fin the promotion of publie health. 


Tes Arter establishing life trust funds of $200,000, the 
‘laqae™ill of the late former Governor Horace White pro- 
t sMm@vides that three fourths of the residuary estate shall 

go to Cornell University at Ithaca and one fourth to 

Syracuse University. Income from the fund at Cor- 
the jnell University will be applied in whole or in part “to 
pay or increase salaries of officers and members of the 
WORE faculty who have rendered distinguished services or 
I) BF who may be of great value to the university.” Syra- 
cuse University’s share in the estate will be known as 
ue “the Horace White Fund” and the income will be used 
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to pay the salary of “the Edward C. Reifenstein pro- 
fessorship of medicine.” The $200,000 set up for life 
trusts ultimately will revert to the two universities in 
their proportionate shares. 


Ir is announced by the Mining Association of Great 
Britain that the colliery owners of Great Britain will 
provide further sums, of the order of half a million 
pounds, for coal research, in order to extend their 
existing program, which itself involves the expendi- 
ture of £1,000,000 over the eurrent five years. The 
new program relates to the development of processes 
for producing hydro-carbons and hydro-cearbon deriva- 
tives from coal and to the treatment of coal generally 
as a chemical raw material. The program will begin 
immediately, and the colliery owners will themseives 
contribute between £400,000 and £500,000 towards 
its cost during the period ending with 1945. 


AccorpDinG to Nature, a million dollars has been set 
aside by the British Council for the Promotion of 
Science and Technology in China as cash awards for 
solutions of national defense scientific problems. The 
Council for the Promotion of Science and Technology 
has selected ten special industrial and scientific prob- 
lems for consideration. Chinese men of science, indus- 
trial technicians and research workers are invited to 
engage in studies and research on these problems and 
submit reports of their results to the council before 
the end of the current year. 


THe South African Standards Institution, which 
is the national standardizing body in the Union and 
incorporates the South African branch of the British 
Standards Institution, recently reelected Professor 
John Orr as chairman. He has led the standardiza- 
tion movement in South Africa since its inception 
more than thirty years ago. 

Iv is reported in the daily press that the University 
of Lublin, Poland, has been formally adopted for the 
duration of the war by Fordham University. The 
Reverend Robert I. Gannon, 8.J., president of the 
university, pointed out that the adoption was “a slight 
return for the cultural help and influence which our 
universities have received from the Old World.” 


DISCUSSION 


he 
TRYPTOPHAN AND PHYTOHORMONE 
PRECURSORS 


has been shown by different workers’? that 
om certain plant tissues, upon alkaline hydrolysis, give 
0 uch larger yields of auxin than unhydrolyzed tissues. 


1G. 8. Avery, Jr., J. Ber : and B. Shalucha, Amer. 
Tour, Bot 28: 596-607, 
- 7. Haagen Smit, W. D. Leech and W. R. Bergren, 
Amer. Jour. Bot., 29: 500-506, 1942. 
E.8. J. Hateher, Nature, 151: 278-279, 1943. 


This and related work has established the existence 
of one or more naturally occurring compounds which 
have been called auxin “precursors”; they become 
auxin only after suitable treatment. The chemical 
identity of such precursors has not been established, 
but a suggestive paper has been published recently.‘ 
It reports that the amino acid tryptophan, upon alka- 
line hydrolysis, yields an auxin which is presumably 


48. A. Gordon and 8. G. Wildman, Jour. Biol. Chem., 
147: 389-398, 1943. 
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indoleacetic acid; and that tryptophan-containing pro- 
teins (casein and several purified protein preparations 
from spinach leaves) similarly yield auxin upon treat- 
ment with alkali. From these results the authors* con- 
clude that “it is not improbable that tryptophane 
does occur as such in plants, and until it ean be defi- 
nitely shown that there is no conversion of this sub- 
stance to auxin under the influence of alkali treatment, 
reported increases in auxin liberation must be viewed 
with misgiving.” This implies that yields obtained 
by alkaline hydrolysis are in the nature of artifacts. 
But, rather than causing “misgiving” over the alkaline 
hydrolysis method, it seems to us that the paper in 
question supports its value as an extraction method, 
i.e., it may be such substances as tryptophan in plant 
tissues which are the precursors. Indeed, it has been 
reported that tryptophan is convertible to auxin by 
plant tissues®-* and by ultra-violet light.’ 

It has been shown? ?* that approximately 90 per 
cent. or more of the total auxin obtainable from ker- 
nels of corn, wheat and rye is present in the kernels 
not as auxin, but as a precursor. Thus there is an 
enormous conversion of a physiologically inactive 
compound into auxin. Before attaching too much 
importance to the possibility of tryptophan being the 
precursor in corn and wheat, it is to the point to 
compare the magnitude of the conversion obtained 
from pure tryptophan and that from plant tissue. 
The maximum yield of auxin (ealeulated as indole- 
acetic acid) from alkali treatment of tryptophan is 
0.008 per cent., and from a tryptophan-rich protein, 
casein, is 0.001 per cent. (Gordon and Wildman, 
tables 3 and 4). In contrast, the maximum yield 
of auxin from alkali treatment of fresh whole grains 
of sugar corn is 0.084 per cent. (84 million TDC per 
gram), calculated on dry weight of the corn.® This 
is at least ten times.as high as the conversion from 
pure tryptophan. If our figures are correct, they 
indicate that the precursor in corn is not tryptophan. 

Evidence in favor of the non-artifact nature of the 
auxin produced by alkaline hydrolysis of corn is pro- 
vided by the experiments of van Overbeek.® Using 
a technique which involved exhaustive diffusion, van 
Overbeek reports that about 90 per cent. of the total 
auxin obtainable from the coleoptile tips of corn seed- 
lings occurs not as auxin, but as a precursor. 

Wheat, upon alkaline hydrolysis, has been re- 
ported’ to give increases in auxin yield up to 3 to 6 
mg indoleacetic acid per kg of kernels (over that of 
unhydrolyzed tissue). Contrary to the calculation 


5 F. Skoog, Jour. Gen. Physiol., 20: 311-334, 1937. 

6 W. 8. Stewart, Bot. Gaz., 102: 801-805, 1941. 

7A. Berthelot and G. Amoureux, Compt. Rend., 206: 
699, 1938. 

8G. S. Avery, Jr., J. Berger and B. Shalucha, Amer. 
Jour. Bot., 29: 765-772, 1942. 

9 J. van Overbeek, Amer. Jour. Bot., 28: 1-10, 1941. 
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of Gordon and Wildman, which seems to be jn ern 
by a factor of one million,*® such increases arg y, 


much in excess of any activity obtainable tra . 


tryptophan in wheat. 

It has been pointed out in the work of this labors 
tory that the alkaline hydrolysis method is unsatist,,| 
tory for a number of green tissues.® These tissu, 


presumably contain tryptophan, but it is obvions thy il 


the conversion of tryptophan to auxin was too litt, 
to be detected. 

From diffusion curves, Gordon and Wildman (s 
their Fig. 1) conelude that the auxin produced ; 
probably indoleacetic acid. It should be noted thy 
indoleacetic acid is stable to strong alkali: whery 
no auxin is obtained from tryptophan with 0.25 y 
sodium hydroxide at 100° C. for 15 minutes, identic 
treatment of corn gives maximum auxin yields. Thy 
it is unlikely that indoleacetic acid is the auxin py. 
duced from tryptophan by alkaline hydrolysis. 

In Table IV‘ the data show that mild acid treatmey 
of tryptophan (phosphate buffer at pH 4.6) givg 
higher yields of auxin than any other treatment é& 
scribed in the paper. Opposed to this is another 
datum in the same table, that a tryptophan solutia 
adjusted to pH 4.6 gives no auxin. These results ay 


difficult to understand. If the former is correct, itis & 


still further evidence that the auxin precursors it 
corn and wheat are not tryptophan, since they do not 
give auxin under such conditions. 

The tentative conclusion that tryptophan is ni 


identical with the corn and wheat auxin precurson & 
rests chiefly on the fact that the per cent. conversion § 


of natural precursors to auxin is very much higher 
than that of pure tryptophan to auxin. Since i 
might be argued that tryptophan would show a higher 
percentage conversion into auxin in the presence of 
plant materials, we have hydrolyzed mixtures of 
tryptophan and ground corn kernels, and tryptopha 
and purified corn auxin precursor in varying amounts 


by weight, at pH 9.7 for 30 minutes. Avena assays | 


indicate no appreciable increase in auxin yield from 
the tryptophan in either case. For example, 250 mg 
ground dry sugar corn alkali-hydrolyzed in the pres- 
ence of 100 mg of I-tryptophan (Merck) gave 
curvature at 1: 16,000, compared with 13.8° curvature 
for corn hydrolyzed alone. The curvature attribut- 


10 Correspondence from Dr. Gordon recognizes that his 
0.6 mg should be 500 grams (G. and W., p. 397). The 
agar block size referred to on page 389 of their work, 


_ Dr. Gordon informs us, should be 9 emm, and the subse 


quently calculated figure should be 1.8 x 10-4 pg. 

11 A number of other possible intermediates of trypt 
= breakdown were eliminated because of their physi 
ogical inactivity, although indolepyruvie acid, a very 
likely intermediate with 1.0 per cent. of the activity of 
indoleacetic acid, seems not to have been considered (sug 
gested by Skoogs). 2-Indoleacetic acid is also a possible 
product. 
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able to tryptophan conversion is equivalent to a 0.015 


| per cent. yield of indoleacetic acid from pure trypto- 
| phan, versus a 0.022 per cent. yield of indoleacetic 


yield from crude corn. If tryptophan were the corn 
auxin precursor, then corn would have to be pure 
tryptophan, which is obviously absurd. It may be 
safely concluded, therefore, that tryptophan is not 
the corn auxin precursor to which most of the auxin 
activity is attributable. 

On the other hand, it may be concluded from the 
work of other investigators®® as well as from that of 
Gordon and Wildman, that tryptophan is a plant 


auxin precursor of a low degree of activity. Their 
E resultst suggest that auxin yields obtained from green 
® tissues by methods involving extraction periods of 


many weeks’* may possibly be attributable to trypto- 


® phan conversion into auxin. 


G. S. Avery, Jr. 
J. BERGER 
CoNNECTICUT COLLEGE 


THE ROOTS OF SPINAL NERVES 


Every one acquainted with the structure and func- 
tion of the spinal nerves is aware of their threefold 
origin. Although this fact was recognized and gen- 


B® crally accepted during the closing years of the nine- 


teenth century, present-day descriptions of the spinal 


nerves continue to be based on the knowledge of a 
: still earlier day. Consequently, they are initially mis- 


leading and always cause the beginner unnecessary 
difficulty in gaining an appreciation of the sources 
and functions of the fibers in peripheral nerves. 

Kach spinal nerve contains axons arising from cell 
bodies located in dorsal root ganglia, in the spinal 
gray matter and in the ganglia of the sympathetic 
chain. Fiber bundles from the first two mentioned 
sources are known as roots of the nerve, but the bundle 
from the third source is reduced to the status of a 
branch or ramus in all current descriptions. There 
seems to be no reason for continuing this erroneous 


| designation except long-established custom. While it 


is true that the gray root is much smaller and joins 
the rest of the nerve at a point some distance removed 
from the union of the dorsal and ventral roots, such 
differences are mere details of pattern in comparison 
to the complete reversal of meaning occasioned by 
referring to a root as a branch; or, in the sense that 
these terms are employed, in speaking of a contribu- 
tion as a derivative. 

To obviate the above-mentioned misnomer in present 


j terminology the following changes in the description 
y of spinal nerves are proposed: (1) With an occasional 


exception, all spinal nerves are formed from three 
Toots, a dorsal, a ventral and a gray (sympathetic). 


12K. V. Thimann, F. Skoog and A. ©. Byer, Amer. 


4 Jour. Bot., 29: 598-606, 1942. 


SCIENCE 515 


(2) Every spinal nerve gives rise to three primary 
rami and some of them give rise to four; the constant 
rami are the dorsal, the ventral and the recurrent, 
while the one arising from only certain of the nerves 
is the white (visceral) ramus. A white ramus springs 
from each of the thoracie nerves, the cranial three 
lumbar and the third and fourth sacral nerves; in 
addition, a white ramus may issue from the eighth 
cervical, the fourth lumbar or the second sacral. (3) 
The trunk of the spinal nerve is the portion between 
the roots; i.e., it extends from the junction of dorsal 
and ventral roots to the point where the gray root 
joins the bundle formed by the union of the other 
two. By this definition the dorsal, the recurrent and 
the anterior rami arise directly from the trunk; but 
the white ramus is peculiar in that it may arise from 
the trunk, from the anterior ramus, or pass to the 
sympathetic chain enclosed in a sheath common to it 
and the gray root.1 As to the composition of the 
rami with respect to the triple origin of the parent 
trunk, the dorsal and ventral rami contain fibers from 
all three roots, the recurrent carries fibers from the 
dorsal and the gray roots, and the white ramus re- 
ceives fibers from the dorsal root and from the ven ral 
root. It is to be noted that the white ramus alone 
carries dorsal and ventral root fibers only as implied 
for all rami in the usual introductory description. 
That all spinal nerves have not two roois, but three, 
is factually correct. The question raised is: Shall all 
three roots be known as such or shall one of them 
remain disguised as a ramus and so continue to con- 
fuse and confound those who must eventually learn 
that the nerves to skin contain not only afferent 
fibers but efferent fibers as well; that in nerves to 
musele, fibers from all three sources are generously 
represented; and that the white rami instead of being 
strictly efferent contain abundant afferent fibers? The 
author is aware that some afferent fibers may course 
with the gray ramus, that dorsal roots apparently 
earry efferent impulses as well as afferent, and that 
the possibility of afferent fibers in the ventral roots 
may not be excluded entirely. However, the errors 
imposed in neglecting to mention these facts in an 
introduction to the subject seem trivial compared to 
the continued persistence of the term “gray ramus” 
when the structure so named has long been established 
as a root—and an important one—of each and every 


. Spinal nerve. 


DonaLD DuncAN 
LOUISIANA STATE UNIVERSITY 


TAXONOMY AND GENONOMY 
SysTeMATIC biology has been occupied in the past 
primarily with the end results of speciation. The 


object of practising systematists has been to define 


1D. Sheehan and J. Pick, Jour. Anat., 77: 125, 1943. 
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the limits of the entities which they have discovered 
and to arrange them according to their resemblances. 
The methods employed have been principally those of 
comparative morphology. The relationships within 
these entities aud the intraspecific structure which is 
conditioned by the ecology of reproduction have been 
neglected or but little attended to. Either they have 
been overshadowed by the practical necessity of ere- 
ating a workable system, or their study has lagged 
because of the inadequacy or absence of the necessary 
techniques. In recent years, however, some syste- 
matists, augmenting the orthodox methods by others 
more suitable, have undertaken to analyze these phe- 
nomena. They have become interested not so much 
in the broader relationships which exist between spe- 
cies and between genera, relationships which can be 
inferred only from observation and on which no ex- 
perimental attack is possible, but in the more intimate 
familial relationships of the individuals which com- 
prise a species. By these studies it is hoped that they 
may peer beyond the end results of speciation and 
learn more directly its causes and course. They also 
believe that thereby a more satisfactory arrangement 
ean be devised. 

Several terms have been applied to such studies; 
they have been variously described as the “new” syste- 
matics, as biosystematics and as population genetics. 
These terms are awkward and are not wholly reveal- 
ing. None has gained more than tentative acceptance 
despite the need for a term which can be generally 
applied. I am venturing therefore to propose the 
term genonomy to connote these laws of the blood 
relationship, coined from the Greek words 1d yévos 
(the race or offspring) and 6 véyuos (the law or ordi- 
nance). This term ean be used in apposition to the 
term taxonomy, which ean be defined a3 the laws of 
arrangement and employed to connote what Turrill 
has termed “alpha” taxonomy. If the need is felt for 
a more inclusive term to embrace both fields of ac- 
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tivity, I suggest that the term systematics be used jy 
this broader sense. As employed at present it is som, 


what ambiguous, but more or less synonymous yit, § 
taxonomy. To illustrate concretely by a study 


progress: “The Systematics of Delphinium Hansen 
would subsume both its taxonomy and its Senonony, 
The former would embrace the usual studies of 4. 
rangement: nomenclature, differentiation and descrip. 
tion of the entities and their geographic distribution, 
The latter would embrace studies entailed by the fy. 


milial relationships of individuals, such as their breed. § 


ing structure, intraspecific variation and its distriby. 
tion, ploidy, the investigation of certain natural hy. 
brids and the relationship of the entities involved jy 
the polyploids and hybrids. 
Cart Epuing 
UNIVERSITY OF CALIFORNIA 


ISOLATION OF INFLUENZA A BY INTRA- 
ALLANTOIC INOCULATION OF 
UNTREATED THROAT 
WASHINGS 

WE wish to report that in this laboratory it has 
been possible to isolate and identify influenza virus 4 
from untreated, unfiltered throat washings by intr- 
allantoic inoculation of developing chick embryo, 
The Hirst red cell agglutination-inhibition test was 
used for identification. 

During a current epidemic twenty untreated w- 
filtered throat washings freshly collected in 20 per 
cent. normal horse serum saline have yielded four 
positive agglutinations on the first passage. One of 
these was verified as Influenza A by the agglutination- 
inhibition test. 

Details of further studies will be published later. 


THIGPEN 
JAMES CROWLEY 
INFLUENZA LABORATORY, 
DIVISION OF PREVENTABLE DISEASES, 
MINNESOTA DEPARTMENT OF HEALTH 


SCIENTIFIC BOOKS 


NATURALIST AT LARGE 


Naturalist at Large. By THomas Barzovur. 314 pp. 
Little, Brown and Company, Boston. 1943. 


WE use the expression “emergent evolution” to 
designate apparent mutations, which are really due, 
not to any change in the germ-plasm, but to a new 
combination of genes, giving a result which may be 
as wonderful as it is unforeseen. We must suppose 
that the elements which, coming together in the right 
manner and proportion, gave us Thomas Barbour, 
existed in his ancestors, even in those remote ancestors 
who would now be ealled savages. We are filled with 


a sense of wonder and mystery when we think of these 
early origins, destined to find their highest significance 
in a future then remote. If we ask what these ele 
ments were, we find the answer in Barbour’s book. 


_ An intense curiosity about the phenomena and signif 


eance of animal life, a desire to discover facts hitherto 
unknown, a very keen sense of the beauty of nature, 
a remarkable capacity for friendship—all these facul- 
ties, separately or in combination, must have served 
Barbour’s ancestors well, but it was a happy chance 
that brought them together in a single outstanding 
individual. But even so, nurture had to be added to 
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F nature, or the results might have been insignificant. 
fSays Barbour: “I knew Professor Henry Fairfield 


Osborn, the president of the Zoological Society, be- 


® cause one of his sons was a schoolmate of mine. To 


me, a shy fifteen-year-older in those days, he seemed 
very awesome, but one Saturday afternoon he did 
something which enriched my life more than he ever 
realized. On this occasion he sat down beside me in 


| the train going back from the Bronx to Grand Central 


Station. He asked me what I had been reading and 
then said: “There are four great books for boys who 
like natural history.’ And he named them: Wallace’s 


‘Malay Archipelago,’ Belt’s ‘The Naturalist in Nicara- 


gua,’ Bates’s book on the Amazon, and Hudson’s on 
the La Plata region. Well, I read them in this order. 


Wallace’s book, coming first, made the greatest im- 
pression; I read it over and over again until I knew 


I it almost by heart. And my desire to see the Dutch 


East Indies became so all-consuming that I must have 
seemed a veritable monomaniac to my parents.” 
Barbour thus stepped into Wallace’s shoes, for in 


4 many respects the two men were very much alike. I 


think especially of their delight in the beauty and 


| variety of nature, for although they wrote no poems, 


they had to the full the feeling which inspires the best 
poetry. 

The book is divided into three parts—(1) The Mak- 
ing of a Naturalist; (2) The Sedentary Naturalist; 
(3) The Leisurely Naturalist—with also a couple of 


appendices. Each chapter deals with some special 


topic, the result being more interesting than a strictly 
chronological narrative. There is a very good chapter 
on Mr. Justice Holmes, of whom it is said: 


I still believe that had Justice Holmes known as much 
about science as he knew about philosophy, ethics, legistics 
or history, he would have been forced to admit that there 
are certain categories of facts for which science holds no 
key. And this is where the deist, the humble soul who 
makes no parade of his religious belief, feels positive 
that he has something quite tangible, which the atheist 
has not. Justices Holmes was completely happy and satis- 
fied but, in regard to science, he was extraordinarily 
trusting and uninformed. With all his learning, with all 
his vast and mature scholarship which gave him that 
superb beauty of utterance, of imagery, and of apt quo- 
tation which decorated the ornate loveliness of his literary 
style, Mr. Holmes still had his blind spot. 


But Barbour concludes: “Justices Holmes was one 
of the greatest men I ever knew well—if not the very 
greatest.” 

Barbour’s life work has been in and for the Museum 
of Comparative Zoology at’ Harvard, where he has 
been the successor of Louis and Alexander Agassiz. 
He deseribes the growth of the museum and the work 
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of his associates, and tells some strange tales of earlier 
days. “You see, my thesis is that working im a 
museum used to make people odd. Of course, that’s 
not the case of my colleagues or me. As one of my 
daughters said of us, ‘You don’t have to be erazy, 
but it certainly helps.’ ” 

There is much to be said about the Barro Colorado 
Island Laboratory in the Panama Canal. Barbour 
says that if ten friends of his were asked to speculate 
on the best job he had ever done, nine would agree 
that it was the help given to the Barro Colorade Labo- 
ratory. However this may be, the service rendered 
was very great, and although, under the stress of war, 
the laboratory is now closed, the work will continue in 
days of peace, presumably for centuries to come, and 
will be a source of inspiration to many generations of 
naturalists. 


Probably few spots in the world have provided more 
intellectual thrills or satisfied more intellectual curiosity 
than has Barro Colorado Island. Every naturalist, be he 
high-school teacher or independent investigator or college 
professor of biology, craves a chance to see a tropical 
rain forest, if only for once in his life, and many who 
have had their first chance on Barro Colorado Island have 
returned there again and again... . 

I don’t know whether I shall ever see Barro Colorado 
again, but I certainly hope that I may, if only to sail 
by it through the Canal in the month of March, when 
the guayacan trees lift their iofty heads above the forest 
top, each as glittering as a golden dome, while the purple 
Jacarandag, the pale pink alemendros and the Palo Santo 
with flowers as crimson as arterial blood make a scene of 
incomparable splendor [pp. 206, 207]. 


The chapter “In Retrospect” is an attempt at self- 
analysis, asobjective as he can make it. He says: 
“This year, in the midst of a war-torn world, I have 
been thinking hard about the whole question which 
every elderly person in an administrative capacity has 
been pondering—as to whether or not he is pulling 
his weight in the boat at times like this. Or should I 
shut the museum up and walk away from it for the 
duration? . . . Well, the stars have shone for me in 
the form of some lines recently written by my friend, 
Dr. Albert Eide Parr, the distinguished new director 
of the American Museum of Natural History in New 
York.” Parr’s statement concludes with these words: 


The effort of our physical victory may also prove wasted 


if in the meantime we have lost on the spiritual front.. 


And I do not propose to apologize for having sufficient 
faith in our ultimate victory to consider the continued 
growth and development of the cultural and educational 
institutions to be one of the most essential duties which 
can be borne in our nation to-day, second only to the 
duty of those defending our right to have the civilization 
we want. At least that is the conviction in which I myself 


earry on. 
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It is natural that different individuals, according to 
their training and circumstances, should feel differ- 
ently about these matters, so also the same individual 
at different times. But one feels that some of the 
things done, such as the evacuation of the three great 
museums at San Diego, which would have contributed 
greatly to the education of the men in service, has 
resulted from a feeling of indifference to cultural 
values on the part of those in authority. Let us hope 
that in the days to come the better life which we now 
see through dark glasses may not only restore our 
civilization but make it far more interesting and ser- 
viceable to the average man. 


T. D. A. CocKERELL 
DESERT MUSEUM, 
PaLM SPRINGS, CALIF. 


DEVELOPMENTS IN SCIENCE 


Forward with Science. By Rogers D. Rusk. Alfred 
A. Knopf Company. 307 pp. $3.50. 


Tuis book by Rogers D. Rusk, is intended as a 
guide to non-scientists, to keep them in touch with the 
present developments in science and to review for 
them some of the philosophical implications, as well as 
to describe the practical consequences of the thought 
of the past two decades. It is not intended to be a 
text and therefore fits into the category of the other 
books explaining science to the layman, such as the 
familiar ones by Jeans and Eddington. 

Dr. Rusk sets forth for the average layman the 
points of view which have been developed by science 
in recent times and outlines some of the interesting 
results. He starts out by explaining the triumphs of 
modern physical science and discusses the structure 
of matter and the newly discovered fundamental par- 
ticles. He then shows us immediately how these par- 
ticles are used. He devotes one chapter to the electron 
microscope, another to x-rays, and still others to arti- 
ficial radio-acitvity and atomie energy. Then Rusk 
describes cosmic rays and reviews the evidence for the 
age of the earth. The remainder of the book is de- 
voted to a more philosophical view of the problems 
posed by modern science. The author explains the 
difficulties of the mechanistic view and the importance 
of the development of the wave and probability con- 
cepts which form the basie operational philosophy of 
modern physics. His later chapter headings are sug- 
gestive, as “Reaching for the Stars,” “Does Nature 


SPECIAL ARTICLES | Re 


RETARDATION OF RANCIDITY BY 
SULFHYDRYL COMPOUNDS 


Bro.ogicaL antioxidants, as food constituents, are 
attracting increasing attention. Apart from the to- 
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Make Sense?”, “Man Outgrows Mechanism” 4, 
“Human Freedom and Destiny.” 
Finally, toward the end of the book Rusk algo ey, In t 
siders science and destruction. He attempts to set y ardat 


ease the minds of those who worry about the destry, Mimexam!! 
tive forces unleashed by science by reminding the, 
that science provides power and tools for the use of Mimascor! 
mankind and that it is not the fault of science thy Hiifats T 
some of these tools have been used by misguided pe. : 
sons for destructive purposes. 

Dr. Rusk, being himself a physicist, is, of cours, 
thoroughly conversant with his subject and cites ¢. 
tensively the original fundamental and significa 
experiments. He has clearly explained the rath 
complex ideas which have been formulated and devel. 
oped by the leaders of present-day physical thought, 
such as Heisenberg, de Broglie, Schrodinger and Bohr, 
Sinee physics has grown during the past ten year 
to vast dimensions it is impossible to do justice tp 
all phases of it in a book of this length. One is there. 
fore left with the feeling at the end of many chapter 
that more should have been added about the subject 
and that the arguments and treatments are incon. 
plete. Also, in reading the book a physicist woul 
feel that in Dr. Rusk’s development of the subject 
he departs from the classical order of presenting the 
material. This departure from the traditional presen: 
tation tends to give the impression that the author 
jumps around too much for so broad a field and does 
not always finish the ideas which he has started to 3. 
explain. On the other hand, many of the facts in the HR geni 
book are excellent and certainly reflect the current i £E: 
thought in physics. Many of us have felt, as does MMM lates 
Dr. Rusk, that the philosophical point of view devel HR¥ was 
oped by Jeans and Eddington had gone beyond the i tille 
true province of science, particularly in Jeans’ discus- Hi mg) 
sion of determinism and in his famous conelusion that Hi of v 
since physics is mathematical, therefore God must bea Hi (10 
mathematician. It is most encouraging therefore to 9 thor 
hear a fellow physicist point out the difficulties with JM eigh 
this point of view and to hear him explain the feelings i iodi 
which have been commonly shared by many of us in T 
this field. cate 

On the whole, Rusk has done a good job, and has i whi 
presented the subject to the layman in a most inter 9 sulf 


esting and readable book. oi 
S. A. Korr® 2 

New UNIVERSITY 194: 
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copherols, which Mattill and his associates first dem- 6 
onstrated as having antioxygenic potency,’ ? crude 


1H. S. Oleott and H. A. Mattill, Chemical Reviews, 29: 
257, 1941. 


‘ 
~ 
ay 
+ 
~ 
: 
pigs 
' 
¥ 


ide 


mpeen 


DECEMBER 10, (1943 


ources of the vitamin B complex have also, recently, 
recognized as potent antioxidants.* * ° 

In the course of investigations dealing with the re- 
ardation of raneidity in dried milks,° thiourea was 
amined as a possible antioxidant for fat. It has 


Bscorbic acid® but its possible antioxygenic effect on 
fats required special study. From such experiments® 
t became evident that thiourea is capable of acting 
.sa fat antioxidant, but only in the presence of water. 

It is plausible to assume that the antioxygenic prop- 
rties of thiourea (I) ean be attributed to the sulf- 
hydryl residue in its tautomeric form, isothiourea 
(II). 


This idea carries with it several practical implica- 
tions which are open to experimental verification. 
1. Iso-thioureas having a substituent attached to the 


Msulfur atom should not exhibit antioxygenic proper- 
Sties. On the other hand, N-substituted thioureas hav- 


ing a hydrogen atom available for enolization should 
act as antioxidants. 
2, Other sulfhydryl compounds, for instance, cys- 


Hteine (but not eystine), should also be good antioxi- 


dants, at least im vitro. 
3. Cut+ and Fet*** ions should inhibit the antioxy- 


genie poteney of sulfhydryl compounds. 


Experiments were set up to test the above postu- 


Slates. For the assay method a modified dried system’ 


was used, composed of cornstarch (18 gram), redis- 
tilled linoleic acid (3.5 gram) and antioxidant (43 
mg), with or without the addition of water (1 gram 


sof water replacing 1 gram of starch) and of CuSO, 


(10 mg in the total mixture). The ingredients were 
thoroughly mixed and incubated at 30°. On the 
eighth day the fat was extracted with CHCl, and the 
iodine number determined. 

The experimental results contained in Table I indi- 
cate the ecorreetness of the assumption, according to 
which, sulfhydryl-eompounds by virtue of their free 
sulfhydryl radieal retard the development of rancidity 


oa also K, Hickman, Ann. Rev. Biochem., 12: 353, 
’P. Gyérgy and R. Tomarelli, Jour. Biol. Chem., 147: 


515, 1943, 


*D. F, Clausen, R. H. Barnes and G. O. Burr, Proce. 
Soc. Exp. Biol. and Med., 53: 176, 1943. 

°M. B. Williamson—To be published. 

°See W. R. Fearon, Brit. Med. Jour., 2: 95, 1942. 

’P.Gyérgy, R. Tomarelli, R. P. Ostergard and J. B. 
Brown, Jour. Exp. Med., 76: 413, 1942. 


yen claimed that thiourea is a good stabilizer for - 
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TABLE I 


EFFECT OF WATER AND OF CuSO4 ON THE ANTIOXYGENIC 
POTENCY OF SULFHYDRYL COMPOUNDS AND OF HyDRo- 
QUINONE-MONOBENZYLETHER 


Antioxidant H:O Iodine No. 
(0.2 per cent.) percent. mg. Exper.1 Exper. 2 

Cysteine 0 0 43.5 
Cysteine 4.65 0 113.8 114.1 
Cysteine 4.65 10 46.6 42.4 
Cystine 0 0 54.5 
Cystine 4.65 0 55.9 
N-Acetylthiourea 0 0 55.4 
N-Acetylthiourea 4.65 0 122.0 128.5 
N-Acetylthiourea 4.65 10 81.7 48.7 
S-Methylisothiourea 0 0 51.2 
S-Methylisothiourea 4.65 0 49.6 56.3 
S-Methylisothiourea 4.65 10 Pane 44.5 
Thiourea 0 0 54.8 64.5 
Thiourea 4.65 0 120.2 125.2 
Thiourea 4.65 10 47.8 48.7 
Thiouracil 0 0 64.8 
Thiouracil 4.65 0 140.9 
Thiouracil 4.65 10 57.0 
Hydroquinone-Mono- 

benzylether 0 0 138.4 
Hydroquinone-Mono- 

benzylether 4.65 0 141.2 
Hydroquinone-Mono- 

benzylether 4.65 10 137.1 
Control (no antioxidant) 0 0 60.5 55.3 
Control (no antioxidant) 4.65 0 63.5 57.3 
Control (no antioxidant) 4.65 10 50.3 50.9 


in fat, but only in the presence of water and in the 
absence of copper salts (also of ferric salts, and pos- 
sibly of other inhibitors of the sulfhydryl] radical). 

It is improbable that the effect of the copper salt is 
due to its inherently pro-oxygenie character rather 
than its effect in blocking the sulfhydryl group. If 
the forme¥ were the ease the strong antioxidant, 
hydroquinone-monobenzylether, should also be inacti- 
vated by the copper ion. Such inactivation, however, 
could not be demonstrated (Table I). 

The special interest in the retardation of autoxida- 
tion of fats by sulfhydryl compounds lies primarily 
in the unexpected finding that fats are protected by 
such antioxidants only in the presence of water. In 
the second place, this same phenomenon may shed 
light on the mechanism under-lying the hypometabolic 
state in rats fed certain sulfonamides as well as thio- 
urea and its derivatives.®: 1° Thiourea and thiouracii 
have been found to be effective also in thyrotoxicosis 
in man.!?- 12 

Similar to the effect of sulfhydryl compounds on 
the enlargement of the thyroid of the rat, there has 
been found a definite synergism in this respect be- 
tween p-aminobenzoie acid and sulfonamides’ as op- 

8 J. B. Mackenzie, C. G. Mackenzie and E. V. McCollum, 
ScIENCE, 94: 518, 1941. 

9C. G. Mackenzie and J. B. Mackenzie, Endocrinology, 
32: 185, 1943. 

10 E. B. Astwood, J. Sullivan, A. Bissell and R. Tys- 
lowitz, Endocrinology, 32: 210, 1943. 
11 E, B. Astwood, Jour. Am. Med. Asn., 122: 78, 1943. 


12 R. H. Williams and G. B. Bissell, ScrencE, 98: 156, 
1943. 
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posed to their normal antagonism in bacteriostasis. 
A direct antioxygenie reaction might be the cause for 
this synergism which hitherto has defied any plausible 
explanation. The enhancing effect of p-aminobenzoic 
acid on sulfonamides in the retardation of rancidity in 
fat has recently been experimentally demonstrated. 
More experimental evidence is needed before the 
link between antioxygeniec activity of thiourea and 
related substances and their effect on metabolism and 
the thyroid gland can be regarded as established.** 
PauL GyOrRGY 
Eric T. 
Martin B. WILLIAMSON 
BaBies & CHILDRENS HOSPITAL AND THE 
DEPARTMENT OF PEDIATRICS, SCHOOL OF 
MEDICINE, WESTERN RESERVE UNIVERSITY, 
CLEVELAND AND THE RESEARCH LABORATORIES, 
S.M.A. CoRPORATION, CHAGRIN FALLS 


VITAMIN B, DEFICIENCY ANEMIA IN 
THE DOG! 


HypocHroMIc microcytie anemia typical of vitamin 
B, deficiency in puppies and adult dogs has been pro- 
duced in this laboratory consistently, thus confirming 
the work of others.?*-*5-6 The synthetic basic diet 
used was high in protein and consisted of the follow- 
ing ingredients: casein 40 per cent., sucrose 36, cotton 
seed oil 18, cod liver oil 2; mineral salts’ 4 per cent. 
This diet is essentially free from all members of the 
vitamin-B complex. 


EXPERIMENTAL GROUPS 


Group I—consisting of nine animals—received in 
addition to the basie diet seven synthetic members of 
the vitamin B complex as follows: thiamin 1.4 mg, 


13 In preliminary experiments (in collaboration with Dr. 
R. M. Tomarelli) hydroquinone monobenzyl ether (0.5 per 
cent. in the diet) has no effect on the size of the thyroid 
in rats when administered for fourteen days. In this con- 
nection it should be noted that thé effect of various anti- 
oxidants depends, to a large extent, on the substrate on 
which they are tested. 

1 Evidence that vitamin factors found in brewers’ 
yeast in addition to vitamin B, are essential for maintain- 
ing hemoglobin in the dog. 

2 Only two adult dogs were used, one in Group I, the 
other in Group ITI. 

3P, J. Fouts, O. M. Helmer, 8S. Lepkovsky, and T. H. 
Jukes, Jour. Nutrition, 16: 197, August, 1938. 

4P. J. Fouts, O. M. Helmer, and 8. Lepkovsky, Am. 
Jour. Med. Sci., 199: 163, 1940. 

5H. J. Borson and R. 8. Mettier, Proc. Soc. Expt. Biol. 
and Med., 43: 429, 1940. 

6 J..M. A. E. Schaefer, D. V. Frost and 
C. A. Elvehjem, Jour. Biol. Chem., 142: 77, 1942. 


7 Mineral salt mixture: Bone meal (steamed), 57.8 per ° 


cent.; sodium chloride, 24.4 per cent.; lime stone (oyster 
shell flour), 12.2 per cent.; iron sulfate (U.8.P.), 3.7 per 
cent.; magnesium oxide (U.S.P.), 1.2 per cent.; copper 
sulfate (reagent), 0.3 per cent.; manganese sulfate (re- 
agent), 0.1 per cent.; zine oxide (reagent), 0.1 per cent. ; 
carborate, 0. 1 per cent. ; potassium iodide, 0.1 per 
cen 
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riboflavin 0.7 mg, nicotinic acid 6 mg, inosito] ¢ 
pantothenic acid 6 mg, para aminobenzoie acid ¢ 
and choline 30 mg per dog per day, but no Vitamin 3, 
All these dogs developed the hypochromic mieroert 
anemia observed in dogs lacking vitamin B,, The 
initial hemoglobin of these dogs averaged 15.5 gran, 
This rose to a peak of 18.8 grams in approximately 
7 weeks, then declined to values averaging 7.7 grin, 
after 22 weeks on the diet. For other blood Valugy 
see Table I. 

Group II. As a control group five puppies we 
placed on the same régime except that vitamin B, yy 
given as a supplement (6 mg per dog per day) froy 
the beginning of the experiment along with the othe 

- seven synthetic vitamins. Much to our surprise unde 
these conditions the blood values (determined ever 
two weeks) followed a pattern quite similar to that ¢ 
the vitamin B, deficient animals (Fig. 1). The 
initial hemoglobin values averaged 14.5 grams. They 
rose to a high value of 18.6 grams in 4 weeks, tha 
declined gradually to 9.4 grams over a period of 
weeks. 

Group III, As an additional control group, 4 ar. 
mals (1 adult and 3 puppies) received the basic di¢ 
altered to contain brewers’ yeast, as a source of al 
the B-complex vitamins, at a level of 10 per cent., x 
placing an equivalent amount of carbohydrate. Th 
initial hemoglobin values in this group averaged 14; 
grams, rose to a peak of 19.8 grams after 17 weeks 
the diet and then returned to a value around 18 grams, 

a level which was maintained throughout the rest of 
the experiment. | 

Group IV—composed of 4 puppies—received the i 
same yeast control diet as group III, but in additin§ 
these animals received the eight. synthetic vitamins 
given to group II and in the same daily amounts 
Here the average initial hemoglobin was 13.5 grams 
with a peak averaging 20.5 grams after 21 weeks ani® 
a subsequent return to a value around 18 grams. Fx. 

I illustrates the contrast in behavior between the ani: 
mals receiving only synthetie vitamins and their yeas 
controls. Gr 

One puppy of group I after being depleted of vite 
min B, was subsequently treated with vitamin B, and 
later with brewers’ yeast. The results substantiated 
the findings in groups II and III. At the end of tle 
depletion period of 36 weeks this dog had a Hgb. 
6 grams, a red blood count of 4,570,000 and a hem* I 
tocrit of 18.5 volumes per cent. Treatment with vite 
min B, resulted in the usual prompt rise in hem? 
globin, which increased 4 grams in 6 days with 4 
corresponding rise in the other blood values. Tit 
hemoglobin then gradually rose to 15.5 grams in 1! 
weeks with a corresponding RBC of 6,720,000 and 
hematocrit of 41.9. The hemoglobin could not b 
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der the influence of the yeast treatment. 


aintained at this level and fell gradually over a 
veriod of 6 weeks to 12 grams (RBC 5,580,000, hema- 
oerit 37 vols. per cent.), after which it began to rise 
After 13 
vecks on this régime a hemoglobin value of 18.5 grams 
ith a red count of 7,500,000 and hematoerit of 46.8 
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The vitamin B, therapy had no discernible effect on 
the general condition of this dog. The animal weighed 
5 kilograms at the beginning of the treatment and at 
the end of 100 days, or approximately 14 weeks, the 
weight was exactly the same. There was no improve- 
ment in appetite, vitality, condition of the skin, which 
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MILLION 


VOLUME PERCENT 
W 
_§ 


—— DOG 134 GRI 


—— DOG 149 


10 20 30 10 20 30 
WEEKS WEEKS 
TABLE I 
Weight Hemoglobin Red count Hematocrit 
No Weeks  weoks 
ogs peak on expt. 
Kilo grams million vol per cent. 

I 9 6 22 BD + (V-Be) 56 58 46 15.2 18.8 7.7 6.36 8.36 5.12 47.2 265 52.7 
II 5 4 27 BD+V 49 59 4.0 145 18.6 94 5.84 8.16 4.78 40.1 30.9 52.1 
Ill 4 15 53 = - 5.2 106 9.6 14.5 19.7 18.0 5.98 8.92 7.83 39.8 51.6 55.8 
IV 4 10 36 CD+V 4.5 11.5 11.1 13.5 20.0 19.2 5.36 8.25 7.72 37.8 54.5 54.5 

I= Initial H = High F = Final 


ols. per cent. was obtained. The peak values were 


preached after 19 weeks on the yeast diet and were 


maintained for 14 weeks, the hemoglobin not falling 


below 20 grams during this time. After that the 


hemoglobin fell slightly and was maintained at ap- 
proximately 18 grams throughout the remainder of 
the treatment period of one year. 


had a severe fungus infection, or the general alopecia. 
The effect of the yeast treatment on the general condi- 
tion of the animal as well as the hematologic changes 
in the blood elements was almost miraculous. In 16 
weeks the dog had doubled its weight, and almost 
doubled its hemoglobin and hematocrit, completely 
cleared up the fungus infection and grown a sleek 
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healthy coat over areas that appeared miserably “moth 
eaten” at the time the treatment started. The changes 
in this animal served as a dramatic illustration of the 
importance of administering the entire B complex 
which is to be found only in natural sources. 

Although vitamin B, therapy in the case of a dog 
with vitamin B, deficiency anemia produces a dra- 
matie and apparently specifie effect, yet it has been 
observed that B, alone will not bring the hemoglobin 
back to normal. Borson and Mettier® found that some 
of the filtrate factors were needed for more complete 
blood regeneration in their B, deficient dogs, and 


_ McKibbin and his associates* found that certain fac- 


tors present in liver were needed before normal hemo- 


globin values (“13-14” grams) could be reached in 
their deficient animals. This was also borne out in 


Wintrobe’s study® with vitamin B, deficient swine. 
In the present study the giving of all the other syn- 
thetic B-complex factors in adequate amounts was 
sufficient to enable the addition of vitamin B, alone 
to bring the hemoglobin back to 15.5 grams but not 
to maintain it at this level. Brewers’ yeast at a level 
of 10 per cent. not only maintained the hemoglobin 
level but kept it at a constant value considerably 
higher than the accepted normal of 14.0 grams.® 
These extremely high values in the yeast-treated dogs, 
i.e., 18-20 grams, as compared with 14 grams were 
viewed with some scepticism at first, but they have 
been repeatedly confirmed when checked in other labo- 
ratories of this hospital. The observance of hemo- 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


TECHNIQUE FOR STROBOSCOPIC STUDIES 
OF INSECT FLIGHT! 


Since the application of the Edgerton stroboscope? 
to studies of insect flight,*-* it has become clear that 
the frequency of wing-beat of standardized insects 
offers a rigorous technique in quantitative biology. 
There is reason to believe that the usefulness of such 
measurements will not be limited to studies of insect 
physiology, but may extend into other fields such as 
genetics and experimental pharmacology. It is there- 
fore our purpose to describe the apparatus and tech- 
nique that we have found most suitable for determin- 
ing wing-beat frequency. 

A survey of the flight of numerous insects has dem- 

8 M. M. Wintrobe, R. H. Follis, Jr., M. H. Miller, H. J. 
Stein, R. Aleayaga, 8S. Humphreys, A. Suksta and G. E. 
Cartwright, Bull. Johns Hopkins Hosp., 72: 1, 1943. 

®R. F. Searborough, Yale Jour. Biol. and Med., 3: 359, 
1931. 

' 1This study was aided by a grant from the Josiah 
Macy Junior Foundation. 

2K. J. Germeshausen and H. E. Edgerton, Electronics, 

10: 2, February, 1937. 


31. E. Chadwick, Psyche, 46: 1-8, 1939. 
41. E. Chadwick, Physiol. Zool., 12: 151-160, 1939. 
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globin values from 4-5 grams higher than those 
found in dogs probably reflects the fact that dog 
under natural conditions of living never receiyg at 
optimum supply of the vitamin-B complex. It is yj 
urged that this is essential, but it is probably of yajgim 
in situations not fully understood at the Present 
moment. 

From these data it is concluded that even though, 
diet lacking vitamin B, results in a typical hype 
chromic anemia in dogs which responds specifically 
vitamin B, treatment, vitamin Bg alone or even ey, 
bined with the known synthetie factors of the B ey, 
plex is not sufficient to maintain the hemoglobin y 
optimum levels. There is at least one factor, possibiy 
more, in brewers’ yeast in addition to vitamin B, whid 
serves to stimulate hemoglobin production in the do 
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onstrated that Drosophila is a most favorable exper:- 
mental animal. Advantages offered by this genus i 
clude the year-round availability of numerous specie 
and varieties and the generally consistent respons 
under the experimental conditions, as well as the large 
body of information which already exists in regard 
their structure and physiology. Furthermore, wint 
beat frequency varies not only with the age and samy 
As 
which they are reared and flown,® so that these factor 
must be earefully controlled. The use of homogen- i 
ous, inbred strains is also highly desirable. Pr 
cedures for regulating these details are better esta iim 
lished and more easily applied for Drosophila thf ney, 
for most other insects. While the small size “Mpach 
Drosophila may be a hindrance in some types of woth diy; 
as in analysis of chemical changes during flight, # nen 
simplifies the problem of mounting specimens for fT} es 
servation of wing movement. The relatively stif hick 
M. Williams, L. A) Barness and W. H. 
Biol. Bull., 84: 263-272, 1943. Scham 


68. C. Reed, M. Williams and L, BE. Chadwith 
Genetics, 27: 349-361, 1942. Py a 
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| | ticulation between abdomen and thorax in this genus 
helpful in this respect. Drosophila thus seems 
articularly suitable for measurement of wing-beat 
brequency ; however, the technique described below can 
» applied with minor modifications to a variety of 
Biher insects. 
BS The specimens are fastened as indicated in Fig. 1. 
\ series of mounts are prepared, each of which con- 
ts of a short length of copper wire soldered at one 
nd to a pin (head removed) and glued at the other 
nd to a narrow strip of paraffined paper. The in- 
Bocts are lightly etherized and further manipulations 
srried out under a dissecting microscope. By means 
fa scalpel the hind pair of legs are removed at the 
emoro-tibial joint in order to prevent their touching 
he mount and inhibiting flight. This operation has 
o demonstrable effect on wing movement. Next the 
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Due to the tarsal reflex,’ flight is stimulated by with- 
drawal of the platform and inhibited by its return, so 
that it may be controlled at the will of the operator. 

The chamber, which consists of a length of Pyrex 
combustion tubing, is sealed by clamping it between 
brass end-pieces connected by three rods. The tri- 
angular end-pieces are machined to receive the ends 
of the ehamber and fitted with rubber gaskets. With 
this arrangement the chamber may be made tight for 
pressures as high as ten atmospheres. The desired 
gas mixtures are supplied and pressures controlled 
through copper tubing provided with suitable valves 
and sealed into the central openings of the brass end- 
pieces. 

Since accurate control of the temperature of the 
chamber is essential, the apparatus is most advantage- 
ously immersed in a water bath that is thermostati- 


| 


Fig. 1. Profile view of flight chamber (x 4), details of brass fitting and internal view of brass end-piece. 


DS Miepecimen is placed belly-down on a piece of cork and 

Bie wings spread by means of a forked pin placed be- 
‘per M@ind their margins. A dissecting needle with a short 
" Mpiece of resistance wire wrapped around its shaft is 
peiMvarmed electrically and used to fuse the paraffined 
pomimip of the mount earefully to the dorsal end of the 
larg@bdomen. The inseet is not damaged by this process 
ind regains its flight abilities within a few minutes. 
fter half an hour it is fully recovered from the 
mnesthetic and ready for testing. 

As diagrammed in Fig. 1, the mounted insects are 
fastened to a brass fitting that slides snugly into the 
#Pyrex tube which serves as an experimental chamber. 
Ut is advantageous to enclose a number of individuals 
/ the chamber in order to equilibrate them simulta- 
neously with the conditions that are being tested. 
ach mount is fastened in place with a.set serew and 
adjusted, by bending the copper wire so that the speci- 
en stands on the corresponding spring platform. 
These springs consist of phosphor-bronze, 0.15 mm 
thick, cut to appropriate shape and soldered at their 
wieim™meree ends to thin squares of soft iron. After the 
wich chamber has been sealed, the springs may be depressed 

pby an electro-magnet placed outside the apparatus. 


eally regulated. We have found most convenient for 
this purpose a bath equipped with a glass-bottom off- 
set. A mirror placed outside the bath and beneath the 
offset permits the animals to be studied in silhouette 
against the stroboseopic lamp clamped above the water 
surface. An extension cord leads from the lamp and 
reflector unit to the control box on the table below. 
The flight chamber is supported by a clamp so that it 
ean be lifted from the water or moved longitudinally 
in front of the water-tight electromagnet, and is so 
oriented that the dorso-ventral axis of the animals 
lies in the horizontal plane. Thus, by moving the 
chamber, each animal can be brought opposite the 
magnet and tested in turn, while it is viewed through 
the glass offset without obstruction. The flight re- 
sponse of the animals does not seem to be influenced 
in any way by their static orientation in respect to the 
field of gravity. If the animals are to be studied dur- 
ing continuous flight, a permanent magnet may be sub- 
stituted in place of the electromagnet. 

By means of an apparatus thus arranged, it has 
been possible to measure precisely the frequency of 


7G. Fraenkel, Ztschr. f. Vergleich. Physiol., 16: 370- 
393, 1932. 
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wing-beat under a variety of experimental conditions. 
Many hundreds of reliable measurements may be 
accomplished on each individual during intermittent 
flights having durations of 3 to 5 seconds, separated 
by adequate periods of rest (about 20 seconds). 
Under carefully controlled conditions the variability 
of such determinations on a single individual is gen- 
erally less than one per cent. For 24 strains of 
Drosophila the coefficient of variability among dif- 
ferent individuals of single strains was found to aver- 
age 3.10 per cent. Useful information in regard to 
metabolism and fatigue can be obtained in terms of 
the progressive changes in wing-beat frequency dur- 
ing continuous flight.5 The principle of the apparatus 
has also been adapted for measurements correlating 
wing-beat frequency with respiratory exchange.® 
E. CHADWICK 
ANESTHESIA LABORATORY OF THE HARVARD 
MEDICAL SCHOOL AT THE MASSACHUSETTS 
GENERAL HOsPITAL, Boston, MAss. 
LzeigH E. CHADWICK 
DEPARTMENT OF PHYSIOLOGY, 
UNIVERSITY OF ROCHESTER SCHOOL OF 
MEDICINE AND DENTISTRY 


THE COAGULUM-CONTACT TECHNIC IN 
TRAUMATIC RUPTURE OF THE 
LIVER IN DOG AND MAN 

At the suggestion of Dr. W. Wayne Babcock, it 
was decided to extend the principles involved in the 
coagulum-contact technic of skin grafting! to the con- 
trol of bleeding and the promotion of healing in trau- 
matie injuries of the liver and spleen. In the pest 
it has been eustomary to sew the opposing surfaces 
of the liver together. This frequently promotes rather 
than controls bleeding. Likewise the packing of the 
injured field is often complicated by bleeding at the 
time the packing is removed. /The new method pre- 
sents neither of these difficulties. 

Equal quantities of plasma and eell extract (auto- 
genous, homologous or heterogenous) are mixed to- 
gether just before using. The bleeding surfaces of 
the liver which are to be joined are exposed and the 


mixture is rapidly brushed over both surfaces with a | 


sterile camel hair brush. The surfaces are firmly held 
together for about three minutes. They are then re- 
leased and will adhere firmly to one another. If the 
bleeding is still present in poorly apposed parts, some 
of the mixture is brushed over these areas and left to 


coagulate. If there is profuse bleeding the brush may 


8 L. E. Chadwick and D. Gilmour, Physiol. Zool., 13: 
398-410, 1940. 

1M. E. Sano, Am. Jour. Surg., |xi, 105-106, 1943. This 
new method of skin grafting using plasma and cell extract 
to form an adhesive and growth-stimulating coagulum is 
being used not only at Temple University Hospital but 
at other hospitals with very good results. 
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be held over the site of bleeding for one to two nin ae , 


utes. On microscopic examination, three days lay 
fibroblasts are seen to have proliferated in the «| 


agulum formed. Five days after operation, gyi 


sinuses appear in certain sections. By the end ¢ 
ten days, it is often difficult to find the line of j, 
cision on gross inspection of the specimen. Mig) 


scopically, one finds these areas well organized wig 


very little evidence of damage to the adjacent lin 
cells. 

Damaged surfaces of liver will adhere to one anothe 
on pressure without the interposition of plasma ay 
extract. However, oozing does not stop so readiy 
and when profuse bleeding occurs at the inner angl 
of two opposed surfaces where it is difficult to exe 
pressure, it is almost impossible to stop the bleeding 


by pressure alone. While adhesion has been 100 pel 


cent. when using the plasma-extract mixture on fifteg 
dog livers and one human liver, the liver in three (i 
20 per cent. of the cases) had to be restuck when y 
plasma-extract was used. In no ease did the dog bled 
to death with either method. 

Similar experiments have been carried out on th 
spleens of dogs. Here the plasma extract gives def. 
nitely superior results but neither method is as satis 
factory as in the liver. Due to the intrinsic struct 
of the spleen itself, infarctions are apt to occu, 
Again, no death actually occurred due to hemorrhag 
but healing was slow and unsatisfactory. 

This new method is extremely simple and uses th 
physiologic principles of blood clotting and wouni 
healing thus eliminating any extraneous factors whieh 
might complicate and endanger the individual’s life 
in some other way. It is hoped that this method my 
be of use in the treatment of war wounds. 


MacuTetp E. Sano 
CLARENCE A. HOLLAND 
DEPARTMENTS OF PATHOLOGY AND SURGERY, 
TEMPLE UNIVERSITY HOSPITAL AND 
ScHOOL OF MEDICINE 
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